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{[OrrFiciaL Noricg.] 
Twenty-fifth Annual Meeting of the New England Associ- 
& ation of Gas Engineers. 
ee . 
OFFICE OF THE SECRETARY, January 11, 1895. 
The twenty-fifth annual meeting of the New England Association of 
Gas Engineers will be held at the Parker House, Boston, on Wednes- 
day and Thursday, February 13 and 14, 1895. 
f Ae C, F, Pricuarp, Secretary. 





BRIEFLY TOLD. 


—— i ——— 


Osi-uarRy, Mr. THomas C. COoRNELL.—A week ago we reported the 
death of Mr. Thomas C. Cornell, President of the Yonkers (N. Y.) Gas 
Light Company, who passed away on December 29th, 1894, and we now 
submit the following resume of his life—for many points in connection 
therewith we are indebted to the courtesy of Mr. Jas. D. McIntire, Sec- 
retary of the Yonkers Company, who for many years was closely asso- 
ciated with the deceased in a business and social way. Thomas Clapp 
Cornell, whose early ancestors settled in Scarsdale, Westchester county, 
N. Y., in 1727, was the son of Silas Cornell and Sarah Mott, and was 
born in Flushing, L. I., Jan. 7, 1819. In 1823 his parents removed to 
a farm near Rochester, N. Y., arid in 1836 the senior Cornell engaged 
in the business of surveyor and civil engineering, his son assisting in the 
management of the offices. He had a fair education and enjoyed good 
health, both of which prompted his ambition to become prominent ir 
his chosen profession of civil engineering. At the age of 21 he succesd 
fully carried out the work of completing the ‘‘ combined locks” on the 
Erie Canal at Lockport, N. Y., under the general direction of the En- 
gineering Department of the State, and in 1844-46 he was in the employ 
of the Canadian Government; directing the details of the construction 
of the Lachine Canal, and later on filled the place of Engineer to the 
Provisional Board of Public Works, with headquarters at Wontreal. 
In 1846 he visited Europe, where he remained until towards the close of 
1847. Returning to America, he was engaged by the construc #rs of the 
Hudson River Railroad to act as assistant engineer in the | ,lding of 
that road from Spuyten Duyvil to Dobbs Ferry. During this time (1847 
to ’49) he resided in the then small hamlet of Yonkers, the possibilities 
of which appealed with such force to him that, on the completion of the 
Dobbs Ferry section of the railroad, he opened a surveyor’s office there, 
and he soon became prominent in Westchester county’s business life. 
In 1854, the Yonkers Gas Light Company was incorporated by Messrs. 
Cornell, Scrugham, Getty and others, and in 1857 he was chosen to the 
Office of President, to which position he was re-elected each successive 
year, and, on June 26th, 1860, he was also named as the Company’s 
Treasurer, a post also continuously filled by him up to his demise. Dur- 
ing all the years of its prosperity and its vicissitudes—for Yonkers was 
the scene of no less than four gas companies striving for business only 
a few years ago—Mr. Cornell was always the faithful, hopeful, un- 
swerving guide of the Company, and his faith and staunchness were 
requited when the gas affairs of Yonkers were straightened out. In 
1886 the United Gas Improvement Company completed the details of 
amalgamation, and the new power appointed Mr, Cornell as Agent. He 
so conducted the interests of all concerned that the capitalist was ap- 
peased and the consumer satisfied, and the history of the Yonkers Com- 
pany since 1886 is that of a well-managed corporation, at peace with 
those who owned it and with those whom it served. Mr. Cornell was 
elected t6 membership in the American Gas Light Association at its first 
annual meeting, and gave to it freely of his material aid and counsel 
and general service, when such matters counted much. Naturally, such 
@ man would be prominent in the general affairs of the community in 
which he,lived, and he was a potent factor in the best life of Yonkers, 
which he watched grow from a straggling hamlet to a handsome, busy 
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city of 35,000 people—and which growth he materially aided. A notable 
thing in connection with his life was his conversion to the Catholic faith 
(1847), and the Catholics of Westchester county have had many practi- 
cal instances of his belief in the correctness of the Catholic precept 
that ‘‘ Faith without good works is dead.” He was united in marriage, 
on May 2d, 1850, to Miss Jane E. Bashford, of Yonkers, who survives 
him. Such is the history of a man whose unobtrusive life was marked 
by a fairness of purpose and a force of direction that carried him safely 
over many rugged spots that would have been serious bars to the pro- 
gress of others of perhaps a seemingly more brilliant type. 


Correspondence 


{The JOURNAL is not responsible for the opinions expressed by correspondents.) 














The Municipal Gas Piant, Alexandria, Va. 


PINTCH COMPRESSING COMPANY, 
Morr Haven, N. Y., Jan. 9th, 1895. t 
To the Editor AmerIcAN Gas LIGHT JOURNAL: 

Your issue of the 7th inst. contains an article in which reference is 
made to a movement on the part of the Atlantic Gas Construction Com- 
pany, of Philadelphia, to lease for 99 years the gas plant at Alexandria, 
Va. As a general discussion of the interests of this politically managed 
works is likely to be again taken up, and having had a bit of experience 
there, I thought perhaps a brief disclosure of the condition of that 
plant as I then found it might be of interest to your many readers. Six 
years ago, last October, I was engaged by Mr. Chauncey Nevin, of Phil- 
adelphia, to go to Alexandria to start. up a new oil gas plant, to be oper- 
ated under what was known as the Newell process, which had been put 
up under contract for the city. Arriving at night, about the first ob- 
servation I made on alighting from the train was to remark anent the 
very excellent quality of the gas that was being consumed from the 
burner of a nearby lamp post. The moment that light beamed on my 
eyes I knew the Newell process was doomed ; for no similar gas could 
be produced by it—let me say, by way of explanation, that the Newell 
process was one of those ‘‘ greased air’’. systems so much in the wind 10 
Years ago ; oil, air and steam roasted in iron retorts. Next morning I 
visited the works, only to see that improvements had not been begun 
too soon ; for everything about the plant seemed to urge the necessity 
for haste in getting the new apparatus started. A new gasholder had 
ust been completed, which was about the only new thing in sight any- 
where in Alexandria except the Newell apparatus already mentioned. 
For general dilapidation and antiquity of apparatus, nothing else in the 
city was comparable with the works, unless one might include in the 
comparison the wharves and warehouses along the river front. My 
greatest surprise, however, was caused by hearing a universal outcry 
against the poor quality of the gas from every man I met ; whereas, in 
my opinion, the “‘ quality” of the gas was the real thing worthy of fav- 
orable commendation that had thus far come within the range of my 


observation. I soon learned that this much abused gas was made from 
coal enriched with cannel, and was uniformly maintained at 21-candle 
power. My first day in Alexandria was spent mainly in trying to de- 
cide whether the people were fools, or aay ** devilish,” for such com 
plaints against so excellent a gas seemed born of one or the other ; but 
a trifling—yes, a ote. prising bem ep into the distributing system 
of the works showed that the complaints of the consumers were neither 
unjust nor too loud. Having poor light, they naturally blamed it on 
the quality of the gas, not knowing what the trouble really was. In- 
quiry from the Superintendent, who, by the way, had been a shoemaker, 
but by a process I never could determine had been converted into a gas 
superintendent, elicited the fact that the ‘‘ big main” from the gasholder 
to supply the city was only 6-inch. This size extended as far as the 

rincipal street, where it was reduced to 4 inches, and from there the 

ines branched out, of course, to others, some of which were 1 inch in 
diameter. The expression “‘ rotten mains,” indulged in by Mr. King, 
gains added significance when it is known that the 6-inch, and most of 
the 3 and 4-inch mains, are of bored wooden logs, joined together with 
cement, and laid several years ‘‘ befo’ the wah !”—all time down there 
is reckoned with reference to the war. 

No wonder they are ‘‘ rotten.” They were found to be in sucha leaky 
condition that the minimum of pressure was put upon them, with the 
result that, as soon as the gas was lighted throughout the city, the pres- 
sure went down until there was not enough to spread the flames—points 
distant from the works showing as low as seven-tenths at the lamp posts ; 
while in the houses, many of which had half-inch services, the gas 
burned like candles. Through such entirely inadequate lungs they 
were trying to expel as high as 90,000 cubic feet per day, with 24 inches 
at the works! With this statement of facts, no gas man will be surprised 
at the complaints of the consumers. I will add that the Newell process 


was duly started, but the increased gravity of the gas and its tendency 
to ‘“‘ blow” soon wrought its own ruin, wherefore the coal gas plant was 
revamped, half-soled and heeled—not ‘‘ well-healed ” either ; and the 


A Burner Meter of Ye Olden Style. 
<p cheaudesiccd 
[Prepared for the JoURNAL by Mr. H. C. SLANEy. } 
The eye of the general public has become so thoroughly acquainted 
with seeing the advertisement of ‘‘for sale, old furniture,” that it has 
created a craze for ‘‘ Sweet Home” relics. This craze has so affected 
the writer that he has been busy rummaging in cubby holes of the old 
homestead garret for dust covered ancestral prizes. While searching 
he was rewarded by the discovery of several prizes, and thought your 
readers might be interested in one of these pieces of antique gas furniture 
called ‘‘A Burner Meter,’ which has become obsolete, although many 
of the older members of the meter fraternity may have seen and used a 
similar meter. The writer became thoroughly interested in what might 
be called the smallest station meter in use, and not having seen any en- 
graving or sketch of this peculiar style, thought a cut illustrating the 
same would be appreciated. For this purpose a tracing was made by 
the writer from an old, discolored and partially finished drawing of an 
original ‘‘ burner meter” that was designed by Mr. John M. Slaney 
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Burner Meter. 


(the writer’s father), in 1849, at the time of his association with Mr. Chas. 
Colher, as shown upon the meter dial plate. The firm of Collier & 
Slaney, Jr., manufactured meters at 48 Concord street, between Fay- 
ette and Pratt streets, Baltimore, Md. 

The illustration representsa 3-light wet meter, the drum case of which 
is about 10} inches in diameter by 6 inches in depth. On the front of 
case, to the left, is a water line gauge and tothe right a pressure gauge, 
both similar to the present station meter. 

The utility of a burner meter was in testing the hourly consumption 
of gas by different size gas jets or burners. The flow of gas to meter 
was regulated by a cock on the inlet pipe, :and the burners were placed 
upon pillar cocks at equal distances along. a gas pipe connected to the 
outlet. Assuming the water level in meter to be correct on the water 
gauge, and the pressure to be used to equal 4 inch by gauge, the burner 
was then lighted. All is ready to begin the test, when the minute hand 
of a watch held by the observer reaches the minute mark, the index of 





city fathers took another nap. Yours, etc., 


C. F. JEWELL, Supt. 


meter is taken at that precise moment, the observer keeping his eye upon 
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the watch. When the hand reaches the succeeding minute the cock is | 
turned off and the index is read again. Now we may assume that 0.80 
cubic feet has passed in that minute; this multiplied by 60, the number 
of minutes for one hour would equal 4.80 cubic feet, or the burner rate 
per hour ; or, should there be any doubt as to the correctness of this 
test, the trial could be made of one hour's duration, when the hand of 
meter should mark 4.8 cubic feet. 








Hydrogen Gas Apparatus for the United States Signal 
Service. | 
ili ed 

The following is from the American Engineer and Railroad Jour- 
nal: As the success of the flying machine depends upon its motor, so 
the achievements of the aeronaut are dependent upon the quality and 
kind of gas used in his balloon in crder to secure the proper lift. Given 
a tight balloon, and hydrogen is probably the best as well as the lightest 
gas that can be used. A hydrogen gas generating and compressing | 
plant has recently been designed and built for the United States Signal 
Service. Its arrangement and design are clearly shown by the accom- 
panying engraving. 

A is an acid-filling vessel of No. 14 B. W. G. sheet iron, lined with 
lead of standard weight, 6 lbs. to the square foot, without the top, and 
holding 12 gallons, with a }-in. lead outlet pipe from the bottom, with 
a lead faucet. 

B is a rectangular galvanized iron water vessel with a capacity of 60 
gallons, with a 1-in. iron outlet pipe from the bottom, having a faucet 
at the end; this pipe is made so as to admit unscrewing it from the water 
vessel without leaving any outside projection. 











| height. 


| fixed a connection for a 2-inch pipe for the gas outlet. 


/ameter is placed ; this is made fast and gas-tight with a gasket. 





1 in. above the height of the bottom of the bowl, a 1-in. siphon pipe of 


| lead is connected with its upper curve on a level with the top of the in- 


side bowl, and having a faucet at its end to carry off the overflow. A 
2-in. lead-lined outlet pipe (for hydrogen gas) leaves the generator just 


_ below the annular space—that is, about 13 in. below the top of the cyl- 


inder. It has a stopcock and a coupling for the pipe leading to the 


| washer EF. 


Eis a gas-tight vessel (used for circulating water through the hydro- 
gen to free it from impurities) of No. 16 B. W. G. galvanized iron, with 
riveted and calked joints ; it is 24 inches in diameter by 15 inches in 
Inside this there is placed, and tightly jointed to the top and 


| bottom, a concentric partition of the same material 4 inches from the 


side. This partition has a row of t-inch perforations 2 inches apart and 
+ inch from the bottom. Over the annular space thus formed, and in 
the top of the vessel, there is placed a union for the pipe connection 
with the generator D, and in the opposite side of the top, over the annu- 
lar space, there is placed a connection for 1-inch pipe to admit water. 
Also in the top and over the inner or circular partition space there is 
Within the in- 
ner (circular) compartment and at the center of the bottom a lead pipe 
bent at the upper end for a water overflow is inserted, the lower part of 
the bend being 7} inches above the bottom of the vessel, and the orifice 
on the outside of the bottom is provided with a coupling for pipe or 
hose. In the center of the top of the vessel a man-head 8 inches in di- 
A 
drain-cock is also provided at the outer lower edge of the vessel. 

F isadryer of No. 16 B. W. G. sheet iron, with joints riveted and 
calked, and is such a size as to fit into the water vessel B for convea- 


ience of transportation. This dryer has a gas-tight, movable man-head 


























Hydrogen Gas Apparatus for the United States Signal Service. 


Cisa rectangular mixing vessel of No. 16 B. W. G. sheet iron, lined | 
with lead of standard weight, 6 lbs. to the square foot, containing 72 | 
gallons, and it is into this that both A and B empty when theapparatus | 
isin use. This vessel is made so as to admit the water vessel B to be) 
placed within it for convenience of transport. It has a 1}-in. lead pipe | 
from the bottom connecting with the generator D, and a lead stopcock | 
near the entrance to the generator. 

D is the generating vessel of No. 14 B. W. G. sheet iron, with riveted | 
and calked joints, and is lined inside throughout, except at the top, with | 
sheet lead of standard weight, 6 lbs. to the square foot ; it is a cylinder | 
4 ft. in height by 2 ft. in diameter, with a conical bottom forming a re- 
versed cone 1 ft. in depth, having at the apex a 2-in. orifice with pipe, a 
joint or union, and having inside, immediately above this orifice, a 
movable perforated lead disk to uphold the filings of iron or zine and to 
permit of free passage of the water that, has been acidulated with sul- 
phuric acid ; a 2-in. lead pipe connection is furnished for the orifice 
with two lead stopcocks, one for the inlet from the mixing vessel and 
the other to carry off the flushings or waste when washing out the tank ; 
the top of the generator is fitted with a round movable cover, is 22 in. 
in diameter, of sheet iron, the rim or sides of which is 12 in. wide, so as 
to drop into an annular space 12 in. deep and 2 in. wide. This annular 
space, when in use, contains water to make a water joint for the cover, 
and is formed on the inside of the upper edge of the cylinder by riveting 
a band of sheet iron around the top, so as to provide between the band | 
of iron and the side of the cylinder for a space of 12 in. deep and 2 in. | 
wide ; this sheet iron band is lead-lined on its side facing the interior of | 
the cylinder. 

The generator is also fitted on the inside with a water-tight lead-lined 
bowl, being 14 in. deep and 6 in, wide at its top, for the purpose of car- 
rying off the overflow—the top being level and 24 in. above the base of 
the perpendicular side of the cylinder, On the outside of the cylinder, 








12 inches in diameter at the top, and has a connection for a 2-inch pipe, 
through which the gas enters, traverses the quicklime within the dryer, 
and passes out through a 2-inch exit pipe, the connection for which is 
also provided in the end of the dryer and on the opposite side from the 
entering pipe. Sheet iron perforated partitions are placed inside and 
over the inlet and outlet orifices to prevent the lime entering the pipes. 

G is a cylindrical gasometer of No. 16 B. W. G. sheet iron, 12 feet in 
diameter, of a capacity of at least 1,000 cubic feet of hydrogen at a 
pressure of 4 pound to the square inch ; it is made the same as for illu- 
minating gas, and is provided with columns, weights, and all iron work 
complete. 

In addition to those parts shown on the engraving, there is a hydro- 
gen gas compressing pump with a capacity of 10 cubic feet of free gas 
per minute, and is capable of compressing 1,000 cubic feet of hydrogen 
gas to 101 atmospheres in 100 minutes, as well as compressing it to 121 
atmospheres in two hours, and forcing it into steel storage cylinders. 
The compressor is capable of working under a continuous working 
pressure of 2,000 pounds to the square inch. The parts of the pump 
and connections subject to great pressure are made of metal of such 
density as to prevent escape of hydrogen gas through its pores ; great 
care was taken to have the machine tight in all its joints, and show no 
distress of working under test of 2,500 pounds per square inch ; the 
compressing cylinders are surrounded by water jackets; the valve mech- 
anism is of improved construction and particularly accessible for conve- 
nient examination and repair ; it is supplied with a pressure indicator ; 
an automatic (positive) regulator, with piping, making connection be- 
tween the regulator and indicator. 

The gas is compressed dry—that is, no water is allowed in the com- 
pressing cylinders. 

The pump is driven by belt power, and is therefore provided with 
band flywheel for such an application of power. 
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The Production and Prevention of Smoke. 


————[— 

In the course of an address delivered by Prof. Vivian B. Lewes, 
F.I.C., before the English Institute of Sanitary Engineers, the lecturer 
began by pointing out that the use of bituminous coal for heating pur- 
poses in any form of grate gives rise to the escape of certain products 
of both complete and incomplete combustion ; some of the latter form- 
ing the smoke with which the inhabitants of all large towns are so well 
acquainted. Coal of a bituminous character was first introduced for 
use as fuel in the thirteenth century, but the smoke to which it gave 
rise appeared so serious a drawback to those who were unaccustomed to 
it, that in 1306 a decree was passed forbidding its employment. Time 
having somewhat allayed the apprehensions concerning the various 
properties of the smoke, coal was again used, but only to be banished as 
a fuel in the reign of Queen Elizabeth. It being once more revived, 
there were always found reformers to protest against it ; and each cen- 
tury since has seen one or more crusades directed against the production 
of smoke, and the pollution by it of the atmosphere of towns. Having 
explained the composition of ordinary bituminous coals, such as are ob- 
tained from the Newcastle district, as well as that of the products—coke, 
tar, ete.—resulting from their distillation for gas making, Professor 
Lewes went on to say that the operations connected with this process, 
taking place as they do at a temperature of about 1,000° C., and under 
conditions which lead to the heating of the gases and vapors liberated 
from the coal in their passage through the upper portion of the retort, 
may be considered as representing the decomposition of a very thin layer 
of the bituminous coal when fed on to a clear hot fire. But he explained 
that the lower the temperature, the smaller would be the volume of 
gases generated, while rapid changes would take place in the composi- 
tion and quantity of the tarry vapors evolved. So that in placing a 
quantity of bituminous coal on a fire, the decompositions would vary 
with temperature in every part of the charge ; and an inch away from 
the live fuel the coal would be distilling off tar vapors rich in paraffine 
hydrocarbons, and yielding very little gas. However, complex as are 
the changes in the decomposition of the coal itself under the influence 
of heat, the further actions which take place when the products burn in 
contact with the air and other gases at the top of the fire are still more 
so, and are affected by the nature of the products from the coal, the 
quantity of air present, temperature and diluting action of products of 
combustion from the lower part of the grate. 

Dealing next with the construction of flame and the formation cf 
smoke, the lecturer explained that all flame is caused by the combus- 
tion of gaseous matter; and when the supporter of combustion is sup- 
plied externally to the combustible gas, such a flame is always hollow, 
and will consist of at least two parts—one in which combustion is tak- 
ing place, and the interior of the flame, which being cut off from the 
supporter of combustion by the burning envelope, can obtain no oxy- 
gen to carry on the action. In an ordinary flame such as is used for 
illuminating purposes, there are generally four distinct parts; but in 
such a flame as that which is obtained by the combustion of the gases 
and vapors escaping at the top of a fire, it will be sufficient to look upon 
it as consisting of two. The inner portion, although not undergoing 
combustion, is an active area of chemical change, as, under the baking 
influence of the burning envelope which surrounds it, the hydrocarbon 
gases and vapors are gradually broken down ; the most important ac- 
tion being their conversion into the simple hydrocarbon called acetyl- 
ene, which contains 24 parts by weight of carbon combined with 2 parts 
by weight of hydrogen. In the upper envelope of the flame, both the 
carbon and hydrogen compounds present are being consumed with 
formation of carbon dioxide, carbon monoxide, and water vapor ; but 
in the flame certain other changes are observable to the eye, the dark 
inner zone, which may be looked upon as the ‘laboratory and gas- 
store of the flame,” is surmounted by a portion which is brilliantly 
luminous, and gives the major part of the cheerful fire light. Higher 
up the flame, the luminous portion becomes dull red in color, and gives 
out far less light; while above this again smoke begins to appear in 
considerable quantities. These gradations in appearance are due to the 
acetylene formed in the non-luminous core of the flame entering the 
heated zone of combustion, when the acetylene suddenly splits up jnto 
carbon and hydrogen, the latter 6f which burns and adds to the gen- 
eral heat of the flame, while the carbon raised to incandescence—partly 
by heat generated during its formation from acetylene, partly by heat 
from the flame, and partly by its ultimate combustion—gives out the 
light; and if sufficient oxygen were supplied to complete the action, no 
smoke would escape from the flame, and a far higher power of radiat- 
ing light and heat would be produced. It is found in practice, how- 
ever, that the diluting influence of the nitrogen and other products 











from the fire beneath, and the cooling influence of the chimney 
draught which comes in contact with the flame, so check and hamper 
the completion of the combustion of the products from the decomposi- 
tion of the acetylene, that the top of the flame is cooled down to a dull 
red, and the flame finally extinguished before the carbon particles are 
consumed. This leads to the sooty smoke which passes up the chimney. 

The lecturer pointed out that it must not be inferred that the smoke 
which pollutes the atmosphere of towns is entirely formed in this way ; 
but the black particles of carbon which form the soot in the chimney, 
and the “blacks” which float in the atmosphere, are nearly all thus 
produced—the remainder of the smoke consisting of undecomposed 
tarry vapors, and the steam which is abundantly condensed from the 
water vapor generated as one of the primary products of combustion. 
The smoke from a cigar or a cigarette does not contain any particles of 
free carbon, but appears to consist of an immense number of little 
round particles in the wildest condition of commotion. When they 
are closely examined they prove to be tiny vesicles, the skins of which 
are formed of condensed vapor and liquids from the burning substanccs 
which give rise to them ; and these vesicles, being filled with gases, are 
excessively light, and float in the atmosphere until they are brought 
forcibly in contact with some surface, which causes them to burst and 
deposit the liquid film, so setting the contents free. The tar vapor 
which escapes during the distillation of coal, either in gas retorts or on 
an open fire, consists of a mass of vesicles of this character. When the 
temperature at the top of the fire has been sufficient to ignite the gas 
escaping from it, they are not formed; and under these conditions onl y 
a small portion of the escaping smoke is of this character—the smoke 
being chiefly carbon particles. But when the fuel has been put on in 
sufficient quantity to cool the top of the fire below the ignition point of 
the gas, the smoke which escapes consists chiefly of steam and of the 
tar cloud ; while all smoke contains dust and ash from the grate. 

From the preceding description of the formation of smoke the lec- 
turer said it would be seen that it is, in point of fact, the result of four 
sets of operations—viz., (1) carbon particles escaping unconsumed from 
the burning hydrocarbons and making soot ; (2) tar vapors ; (3) steam ; 
and (4) small particles of dust mechanically carried up by draught. 
The proportions in which these occur in smoke depend entirely upon 
the condition of the surface. When the coal is first put on, only tar 
vapor and steam escape from the fire below with the products of com- 
plete and incomplete combustion, among which there is carbon mon- 
oxide. As the heat works upwards through the new fuel, the products 
of distillation from the coal catch fire and are partially burnt—the re- 
sult being that the deposited carbon or soot also forms a portion of the 
smoke; while as the fire gradually burns clearer, and the upper por- 
tion becomes incandescent, practically nothing but the products of com- 
plete combustion find their way up the chimney. The smoke formed 
by the various processes finds its way from the chimney into the atmo- 
sphere, and is rapidly diffused by the air currents; and if there were 
no means of removing it the air would soon become perfectly opaque 
from its accumulation in large quantities. When rain falls, however, 
it rapidly washes the air free from the suspended. solid and liquid im- 
purities which constitute the visible portion of smoke. Snow is even 
more efficacious than rain in doing this. In cases where long drought 
prevents the rapid clearance of the atmosphere by these means, the 
heavier of the solid particles settle by gravity, while the particles of car- 
bon and carbonaceous organic matter are slowly oxidized by the . 
oxygen and ozone into carbon dioxide, in which form the vegetation 
removes them from the air: § 

Although there have not been wanting people who have absolutely 
defended smoke—declaring that its presence in the air of large towns is 
most healthful, as it keeps down contagious diseases by the absorbent 
and antiseptic properties of the carbon and hydrocarbons included in 
its constituents—Professor Lewes hardly thought his audience would be 
prepared to take this view of the case, as the amount of free carbon 
which could exert any absorbent action on deleterious substances was, 
he said, so excessively minute that their action in this direction could be 
entirely disregarded ; while the hydrocarbons which might or might 
not contain substances like creosote were also too limited in quantity to 
do good in this way. Moreover, if one could credit them with a slight 
beneficial action in this direction, it must also be remembered that dele- 
terious action could be proved to be due to the presence of smoke. In 
the first place, solid particles of all kinds set up irritation in the lungs, 
and so added their iota to increase diseases of the chest; while the rapid 
dirtying of buildings and the peculiar characteristics of London fog 
could undoubtedly be traced to smoke-laden air. His reference to fog 
led the lecturer to deal with this subject. He explained that the impur- 
ities due to imperfect combustion are certainly responsible to some ex- 
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tent for the power fog has to cut off light, and also partly for the effect 
it has upon the lungs and general health. Returning to the question of 
smoke, he remarked that the popular outery which had been raised 
against it had in many cases been based on an entire misconception. He 
combated the argument usually brought forward to the effect that smoke 
means an enormous waste of fuel ; and he remarked that, in point of 
fact, the carbon wasted as soot is extremely small, and varies in smoke 
with the state of the fuel fed on to the fire. Under the ordinary condi- 
tions experienced in an open fire-grate in which the fire has just been 
made up with bituminous coal, the heavy smoke escaping would con- 
tain, on an average, only 1} per cent. of the total weight of fuel con- 
sumed, while no smoke would be given off with a clear fire. Conse 

quently, so far as economy in fuel was concerned, there was, he said, 
practically nothing to be gained by the so-called consumption of smoke, 
and any attempts in this direction must be actuated entirely by a desire 
to cleanse the atmosphere. 

The concluding portion of the lecture was devoted to a consideration 
of the various systems of smoke prevention. Professor Lewes gave the 
following as the methods by which it has been proposed to prevent 
smoke: (1) The consumption of anthracite or bituminous coal from 
which some portion of the tar and gas has been distilled ; (2) the con- 
sumption of the smoke after it has been formed, by passing it with air 
over heated surfaces; (3) the abolition of bituminous coal as a fuel, and 
its replacement by gaseous fuel; and (4) the condensation and treatment 
of thé products of combustion, so as to free them from deleterious mat- 
ter. 

With regard to the first method, Professor Lewes said the adoption of 
anthracite as a fuel would undoubtedly reduce the smoke to a practical 
minimum ; but it would be necessary to employ new forms of stoves in 
order to create the necessary draught for its consumption. The notion 
of using a partially coked fuel was mooted by Mr. Moncrieff some 
years ago; but, while it possessed many points of fascination to the the- 
orist, it had one or two practical drawbacks which would render it an 
impossibility in practice. The idea was that, instead of bituminous gas 
coal being heated to a temperature and for a period in the retorts which 
would evolve 10,000 cubic feet of gas per ton, and leave behind merely 
ordinary coke, the gas making operations should only be carried on un- 
til between 3,000 and 4,000 feet of gas had been evolved, and that then 
the partially coked coal should be withdrawn and used for fuel. The 
constant charging and drawing of the retorts which this would entail 
upon the gas manager would largely increase the cost of handling, and 
the small make of gas would certainly not be repaid by any increase in 
the price of the coke. The point, however, which made the proposition 
utterly impracticable was that the semi-coked coal adhered to the retort 
so firmly that it could only be got out with great difficulty ; and, when 
obtained, it would be so friable that it would practically crumble to 
pieces and be useless as a fuel. Coke itself was an excellent fuel when 
used in stoves of proper construction ; and it was practically smokeless. 

As to the second remedy, the lecturer thought the idea of consuming 
smoke by afterwards passing it over heated surfaces did not, as a rule, 
fulfill the expectations which were at one time formed for it. He ex- 
plained that when coal is first put on the fire, the largest amount of 
smoke is produced ; and stoves have been constructed in which the 
coal should be supplied to the bottom of the fire, so as to keep the top 
bright and clear. This, while destroying the portion of smoke due to 
tarry vapors, still gives rise to soot in the heated fuel ; the bituminous 
matters from the coal being converted into acetylene, and the acety- 
lene being then broken up into carbon and hydrogen—considerable 
quantities of carbon escaping unconsumed. It is found in practice that 
when once the heavy carbonaceous smoke is produced, it is very diffi- 
cult to again burn the carbon particles, completely, as the dilution 
caused by the large volumes of nitrogen present prevents their easy 
combination with the oxygen of the air; and there is no doubt that the 
best methods of preventing smoke from bituminous coal is only to feed 
on the fresh coal in very small quantities, and to supply the top of the 
fire with a sharp draught of hot air. Under these conditions complete 
combustion of the escaping hydrocarbons is insured, and no carbon is 
allowed to be liberated in the solid form. In order to do this, however, 
close stoves with artificial draught have to be used, and a great many 
of the advantages of the open fireplace are done away with. 

In regard to the third plan, Professor Lewes said there could be no 
doubt the great solution of the smoke trouble would come from the uni- 
versal employment of gaseous fuel. He pointed to the significant fact 
that, even with the electric light in the first flush of its popularity, and 
with the public not yet fully aware of what its use meant in the direc- 
tion of costliness and danger, gas companies’ returns showed practically 
no diminution, but rather an increase, in the consumption. This was 








undoubtedly due, he said, to the rapidly extending use of coal gas for 
heating purposes ; and with the makers of gas stoves striving to bring 
about the same advances in this direction as had taken place in the 
composition of the gas for lighting purposes, he ventured to predict 
that the time was not very distant when by far the largest proportion of 
bituminous coal would be treated at the gas works, and the gas there 
produced utilized for smokeless heating and cooking. 

Having glanced at the advantages possessed by the open grate, in or- 
der to see the direction in which gas stoves should be developed so as to 
afford those advantages without the trouble now inseparable there- 
from, the lecturer enumerated as follows the points to be. observed in 
constructing a good gas stove: First, it should not depend for its 
heating effect upon discharging warm air into the room ; secondly, it 
should be as powerful an engine of ventilation as the open fireplace ; 
thirdly, it should, by radiation, raise the temperature of the floor and 
the furniture in the lower part of theroom. He acknowledged that the 
improvements effected in gas stoves had of late been very great in- 
deed ; but he said that while he was abroad this autumn he was much 
struck by a stove, largely in use on the Continent, which combined to 
a remarkable degree the advantages he had specified. It was the utili- 
zation by Mr. F. Siemens of the regenerative principle to obtain a high 
radiating efficiency ; and this stove, which, he understood, was shortly 
to be introduced into England, had the cheerful appearance and heat- 
ing efficiency of an open fire. 

As to the fourth remedy, Professor Lewes said many proposals had 
been made for the filtration and washing of smoke; but in any such 
scheme the dilution of the substances desired to be got rid of by enor- 
mous volumes of air would entail practical difficulties as great as those 
which dilution by water had introduced into the sewage question. 
Therefore he did not believe that a solution of the trouble would be 
found in this direction. He thought the most likely way to havea 
‘*smokeless city” was to be found in the intelligent consumption 
for fuel purposes of the chief products of gas works—viz., gas and 
coke. 








Modern Theories as to Electricity. 
ES ees 
By Mr. Henry A. Row anpD, in Engineering Magazine. 

It is not uncommon for electricians to be asked whether modern sci- 
ence has yet determined the nature of electricity, and we often find dif- 
ficulty in answering the question. When the latter comes from a per- 
son of small knowledge which we know to be of a vague and general 
nature, we naturally answer it in an equally vague and general man- 
ner ; but when it comes from a student of science anxious and able to 
bear the truth, we can now answer with certainty that electricity no 
longer exists. Electrical phenomena, electrostatic actions, electromag- 
netic actions, electrical waves—these still exist and require explanation; 
but electricity, which, according to the old theory, is a viscous fluid 
throwing out little amoeba-like arms that stick to neighboring light sub- 
stances, and, contracting, draw them to the electrified body, electricity 
as a self-repellant fluid, or as two kinds of fluid, positive and negative, 
attracting each other and repelling themselves—this electricity no long- 
er exists. For the name electricity, as used up to the present time, sig- 
nifies at once that a substance is meant, and there is nothing more cer- 
tain to-day than that electricity is not a fluid. 

This makes the task of one who attempts to explain modern electrical 
theory a very difficult one, for the idea of electricity as a fluid pervades 
the whole language of electrical science, and even the definitions of 
electrical units as adopted by all scientists suggest a fluid theory. No 
wonder, then, thatsome practical men have given up in despair and fin- 
ally concluded that the easiest way to understand a telegraph line is to 
consider that the earth is a vast reservoir of electrical fluid, which is 
pumped up to the line wire by the battery and finally descends to its 
proper level at the distant end. Is not this the proper conclusion to 
draw from that unfortunate term “electric current?” Remembering 
this fact—that we cannot yet free ourselves from these old theories and 
exactly suit our words to our meaning—we shall now try to understand 
the modern progress in electrical theory. 

This whole progress is based upon something in the human mind 
which warns us against the possibility of attraction at a distance 
through vacant space. Newton felt this impossibility in the case of 
gravitation, but it is to Faraday that we must look principally for the 
idea that electrical and magnetic actions must be carried on by means 
of a medium filling all space and usually called the ether. The devel- 
opment of this idea leads to the modern theory of electrical phenomena. 

Take an ordinary steel magnet, and, like Faraday, cover it with a 
sheet of paper, and upon this sprinkle iron filings. Mapped before us 
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we see Faraday’s lines of magnetic force extending from pole to pole. 
We can calculate the form of these lines on the supposition that a mag- 
netic fluid is either distributed over the poles of the magnet or on its 
molecules, assuming that attraction takes place through space without 
an intervening medium. But at this idea the mind of Faraday revolt- 
ed, and he conceived that these lines, drawn for us by the iron filings, 
actually exist in the ether surrounding the magnet ; he even conceived 
of them as having a tension along their length and a repulsion for one 
another perpendicular to their length. 

Two magnets, then, near each other, become connected by these lines, 
which, like little elastic bands always pulling along their length, strive 
to bring the magnets together. These so-called lines of force (now 
called tubes of force) were, by his theory, conducted better by iron and 
worse by bismuth than by the ether of space, and so gave the explana- 
tion of magnetic attraction and diamagnetic repulsion. 

The same theory of lines of force was also applied by Faraday to 
electrified bodies, and thus all electrostatic attractions were explained. 
By this idea of lines of force it will be seen that Faraday did away with 
all action at a distance and with all magnetic and electrical fluids, and 
substituted, instead, a system in which the ether surrounding the mag- 
net or the electrified body became the all-important factor and the mag- 
net or electrified body became simply the place where the lines of force 
ended ; where a line of magnetic force ended, there was a portion of 
imaginary magnetic fluid ; where a line of electric force ended, there 
was a portion of imaginary electric fluid. As the quantities of so- 
called plus and minus electricity in any system are equal, we can thus 
imagine every charged electrical system to be composed of a group of 
tubes of electrical force (more strictly electric induction) which unite 
the plus and minus electrified bodies, each unit tube having one unit of 
plus electricity on one end and one unit of minus electricity on the oth- 
er. The tension along the tube explains the reason why such an ar- 
rangement acts as if there were real plus and minus electrical fluids on 
the ends of the tube, attracting one another at a distance. Consider a 
plus electrified sphere far away from other bodies. The lines of force 
radiate from it in all directions, and, being symmetrical around the 
sphere, they pull it equally in all directions. Now bring near it a min- 
us electrified body, and the lines of force turn toward it and become 
concentrated on the side of the sphere toward such a body. Hence the 
lines pull more strongly in the direction of the negative body, and the 
sphere tends to approach it. 

In the case of a conducting body the lines of force always pass out- 
wards perpendicularly to the surface, and hence, if we know the distri- 
bution of the lines over the surface, or the so-called surface density of 
the electricity, we can always tell in which direction the body tends to 
move. It is not necessary to know whether there are any attracting 
bedies near the conductor, but only the distribution of the lines. These 
lines then do away with all necessity for considering action at a dis- 
tance, for we only have to imagine a kind of ether in which lines of 
force with given properties can exist, and we have the explanation of 
electric attraction. 

But the question now arises as to how the lines of electric force can 
be produced in the ether, or, in other words, how bodies can be 
charged. 

In the first place we know that equal quantities of plus and minus 
electricity are always produced. As an illustration, suppose it is re- 
quired to charge two balls with electricity. Pass a conducting wire 
between them with a galvanic battery in its circuit. The galvanic bat- 
tery generates the lines of force; these crowd together around it and 
push each other sideways until their ends are pushed down the wire 
»nd many of them are pushed out upon the balls. 

When the tension backwards along the lines of force just balances 
the forward push of the electromotive force of the battery, equilibrium 
is established. If the wire is a good conductor, there may be electrical 
oscillations before the lines come to rest in a given position, and this I 
shall consider below. 

The motion of the ends of the lines of force over and in the wire 
constitutes what is called an electric current in the wire which is 
accompanied by magnetic action around it and also by waves of elec- 
tromagnetic disturbance which pass outward into space. . 

If, after equilibrium is established, we remove the wire, we have sim- 
ply two charged spheres connected by lines of electrostatic force and 
thereby attracted to each other. If we replace the battery by a dynamo 
or by an electric machine the effect is the same. 

But there is another way by which bodies are often charged and that 
is by friction. In this case we can suppose the glass to take hold of 
one end of the lines of force and the rubber the other end, and it is then 
only necessary to pull the bodies asunder to fill the space with lines. 





The friction is merely needed to bring the two bodies into intimate con- 
tact and remove them gently from each other. 

The following considerations may guide us in understanding the 
details of the process. It is well known from Faraday’s researches 
that a given quantity of electricity has a fixed relation to the chemical 
equivalents of substances. Thus it requires 10,000 absolute electro- 
magnetic units of electricity to deposit 114 grams of silver, 68 grams of 
copper, 34 grams of zinc, etc. 

Hence we can consider, for instance, in chloride of silver that the atoms 
of silver are joined to the atoms of chlorine by lines of electrostatic 
force which hold them to each other. If, by rubbing the chloride of 
silver, we could remove the chlorine on the rubber while leaving the 
silver, we could stretch them asunder and so fill space with the lines of 
electrostatic force. According to this theory, then, each atom has a 
number of lines of force attached to it, and it is only by stretching the 
atoms apart that we can fill an appreciable space with them and so 
cause electrostatic action at a distance. 

We come to the conclusion, then, that all electrification is originally 
produced by separating the atoms of bodies from one another, which 
can be done by breaking contact, by friction, or by direct chemical 
action of one substance on another, or in some other manner not so 
common. The lines of electrostatic force in a case of electricity at rest 
must always begin and end on matter, and they can never have their 
ends in space free from matter. The ends can be carried along with 
the matter, constituting electric convection, or they can slide through 
a metallic conductor or an electrolyte or rarefied gas, making what we 
eall an electric current; but, as they cannot end in a vacuum, they 
cannot pass through it. Thus we conclude that a vacuum is a perfect 
non-conductor of electricity. 

The exact process by which the ends of the lines of force pass through 
and along a conductor can at present be only dimly imagined, and no 
existing theory can be considered as entirely satisfactory. In the case 
of an electrolyte, however, we can form a fairly perfect picture of what 
takes place as the decomposition goes on. Thus, in the case of zinc and 
copper in hydrochloric acid, we can imagine the zine plate attracting 
the chlorine of the acid, thus stretching out the natural line of electric 
force connecting the chlorine atom and the first hydrogen atom; we 
can imagine the atoms of chlorine and hydrogen in the body of the 
liquid recombining with each other and their lines of force uniting 
until they form a complete live long enough to stretch from the zine to 
the copper plate; and all without once making a line of force without its 
end upon matter. We can further imagine the ends of this line sliding 
along the copper and zinc plates to the conducting wires and down 
their length, thus making an electric current and carrying the energy 
of chemical action to a great distance. 

If the ends of the lines should slide along the wire without any 
resistance, the wire would be a perfect conductor; but all substances 
present some resistance, and in this case heat is generated. This we 
always find where an electric current passes along a wire; as to the 
exact nature of this resistance or the nature of metallic conduction in 
general we know little, but I believe we are approaching the time 
when we can at least imagine what happens in this most interesting 
case. 

Besides the heating due to the electric current, steadily flowing, we 
must now account for the magnetic lines of force surrounding the cur- 
rent and the magnetic induction of one current on the other. 

If the current is produced by the ends of the tubes of electrostatic 
force moving along the wire, then we may imagine that the movement 
of the lines of electrostatic force in space produces the lines of magnetic 
force in a direction at right angles to the motion and to the direction of 
the lines of electrostatic force. At the same time we must be careful not 
to assume too readily that one is the cause and the other the effect ; for 
we well know that a moving line of magnetic force (more properly in- 
duction) produces, as Faraday and Maxwell have shown, an electric 
force perpendicular to the magnetic line and to the direction of motion. 
Neither line can move without being accompanied by the other, and we 
can, for the moment, imagine either one asthe cause of the other. How- 
ever, for steady currents, it is simpler to take the moving lines of elec- 
trostatic force as the cause and the magnetic lines as the effect. 

We have now to consider what happens when we have to deal with 
variable currents rather than steady ones. 

In this case we know from the calculations of the great Maxwell and 
the demonstrations of Hertz that waves of electromagnetic disturbance 
are given out. To produce these waves, however, very violent disturb- 
ances are necessary. A fan waved gently in the air scarcely produces 
the mildest sort of waves, while a bee, with comparatively small wings 
moved quickly and vigorously, emits a loud sound, 
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So, with electricity, we must have a very violent electrical vibration 
before waves carrying much energy are given out. 

Such a vibration we find when a spark passes from one conductor to 
another. The electrical system may be small in size, but the immensely 
rapid vibrations of millions of times per second, like the quick vibra- 
tion of a bee's wing’, sends out a volume of waves that a slowly moving 
current is not capable of producing. The velocity of these waves is now 
known to be very nearly 300,000 kilometers per second. Thisis exactly 
the velocity of waves of light, or other radiation in general, and there 
is no doubt at present in the minds of physicists that these waves of ra- 
diation are electromagnetic waves. 

By this great discovery, which almost equals in importance that of 
gravitation, Maxwell has connected the theories of electricity and of 
light, and no theory of one can be complete without the other. Indeed 
they must both rest upon the properties of the same medium which fills 
all space—the ether. 

Not only must this ether account for all ordinary electrical and mag- 
netic actions, and for light and other radiation, but it must also account 
for the earth’s magnetism and for gravitation. 

To account for the earth’s magnetism, we must suppose the ether to 
have such properties that the rotation of ordinary matter in it produces 
magnetism. To account for gravitation it must have such properties 
that two masses of matter in it tend to move toward each other with the 
known law of force, and without any loss of time in the action of the 
force. We know that moving electrical or magnetic bodies require a 
time represented by the velocity of light before they can attract each 
other in the line joining them. But, for gravitation, no time is allow- 
able for the propagation of the attraction. 

But the problem is not so hopeless as it at first appears. Haye we not 
in 250 years ascended from the idea of a viscous fluid surrounding the 
electrified body and protruding arms outward to draw in the light sur- 
rounding bodies to the grand idea of a universal medium which shall 
account for electricity, magnetism, light and gravitation ? 

The theory of electricity and magnetism reduces itself, then, to the 
theory of the ether and its connection with ordinary matter, which we 
imagine to be always immersed in it. The ether is the medium by which 
alone one portion of matter can act upon another portion at a distance 
through apparently vacant space. 

Let us then attempt to see in greater detail what the ether must ex- 
plain in order that we may, if possible, imagine its nature. 

1st. It must be able to explain electrostatic attraction. These electro- 
static forces are mostly rather feeble as we ordinarily see them. Air 
breaks down and a spark passes when the tension on the ether amounts 
to about ;}5 pound to the square inch. It is the air, however, that 
causes the breakdown. Take the air entirely away, and we then know 
no limit to this force. Ina suitable liquid it may amount to 500 times 
that in air, or 5 pounds to 1 square inch, and become a very strong force 
indeed. In a perfect vacuum the limit is unknown, but it cannot be 
less than in a liquid, and may thus possibly amount to hundreds, if not 
thousands, of pounds to the square inch. 

2d. It must explain magnetic action. These actions are apparently 
stronger than electrostatic actions, but in reality they are not necessar- 
ily so. A tension on the ether of only a few hundred pounds on the 
square inch will accounf for all magnetic attraction that we know of, 
although we are able to fix no limit to the force the ether will sustain. 
No signs have ever heen discovered of the ether breaking down. 

Again, we must be able to account for the magnetic rotation of polar- 
ized light as it passes through the magnetic field; and it can only be 
accounted for by assuming a rotation around the lines of magnetic force. 
This action, however, takes place only while the lines of magnetic force 

pass through matter, and it has never been observed in the ether itself. 
The velocity of rotation, however,.is immense, the plane of polarization 
rotating in some cases 300,000,000 times per second. 

The ether must also account for the earth’s magnetism. If we as- 
sume that magnetic lines of force are simply vortex filaments in the 
ether, we have only to suppose that the ether is carried around by the 
rotation of the earth, and we have the explanation needed. The mag- 
netism of the earth would then be simply a whirlpool in the ether. 

3d. The ether must be able to transmit to a distance an immense 
amount of energy either by means of electromagnetic waves as in 
light, or by the similar action which takes place in the ether surround- 
ing a wire carrying an electric current. 

The amount of energy which can be transmitted by the ether in this 
manner is enormous, far exceeding that which can be carried by any- 
thing composed of ordinary matter. Thus, take the case of sun light ; 
on the earth’s surface illuminated by strong sun light a horse power of 
energy falls on every 7 square feet. At the surface of the sun the 





ethereal waves carry the energy outward at the rate of nearly 8,000 
horse power per square foot. 

Again, an electric wire as large as a knitting needle, surrounded 
with a tube half an inch in diameter, in which a perfect vacuum has 
been made to prevent the escape of electricity, may convey to a dis- 
tance 1,000 horse power—indeed, even 10,000 or more horse power— 
there being apparently no limit to the amount the ether can carry. 

Compare this with the steam engine, where only a few hundred horse 
power require an enormous and clumsy steam pipe. Or, again, the 
amount carried by a steel shaft, which, at ordinary rate of speed, 
would require to be about a foot in diameter to transmit 10,000 horse 
power. 

When we compare the energy transmitted through a square foot of 
ether in waves, as in the case of the sun, with the amount that can be 
conveyed by means of sound waves in air or even sound waves in 
steel, the comparison becomes simply ridiculous, the ether being so im- 
mensely superior. As quick as light, the ether sends its wave energy 
to the distance of a million miles while the sluggard air carries it one. 
Thus, with equal strain on each, the ether carries away a million times 
the energy that the air could do. 
4th. The ether must account for gravitation. For this purpose we 
are allowed no time whatever to transmit the attraction. As soon as 
the position of two bodies is altered, just so soon must the line of action 
from one to the other be in the straight line between them. 

If this were not so, the motion of the planets around the sun would 
be greatly altered. Toward the invention of such an ether, capable of 
carrying on all these actions at once, the minds of many scientific men 
are bent. Now and then we are able to give the ether such properties 
as to explain one or two of the phenomena, but we always come into 
conflict with other phenomena that equally demand explanation. 

There is one trouble about the ether which is rather difficult to ex- 
plain, and that is the fact that it does not seem to concentrate itself 
about the heavenly bodies. As far as we are able to test the point, light 
passes in a straight line through space, even when near one of the 
larger planets, unless the latter possesses an atmosphere. This could 
hardly happen unless the ether was entirely incompressible or else pos- 
sessed no weight. 

If the ether is the cause of gravitation, however, it is placed outside 
the category of ordinary matter, and it may thus have no weight, 
although still having inertia—a thing impossible for ordinary matter 
where the weight is always exactly proportional to inertia. 

Ether, then, is not matter, but something on which many of the 
properties of matter depend. 

It is curious to note that Newton conceived of a theory of gravitation 
based on the ether, which he supposed to be more rare around ordinary 
matter than in free space. But the above considerations would cause 
the rejection of such a theory. We have absolutely no adequate theory 
of gravitation as produced by the ether. 

To explain magnetism, physicists usually look to some rotation in the 
ether. The magnetic rotation of the plane of polarization of light, together 
with the fact of the mere rotation of ordinary matter, as exemplified by the 
earth’s magnetism, both point to rotation in the ether as the cause of 
magnetism. A smoke ring gives, to some extent, the modern idea of a 
magnetic line of force. It is a vortex filament in the ether. 

Electrostatic action is more difficult to explain, and we have hardly 
got further than the vague idea that it is due to some sort of elastic 
yielding in the ether. ; 

Light and radiation in general are explained when we understand 
clearly magnetic and electrostatic actions, as the two are linked togeth- 
er with certainty by Maxwell’s theory. 

Where is the genius who will give us an ether that will reconcile all 
these phenomena with one another and show that they all come from 
the properties of one simple fluid filling all space, the life blood of the 
universe—the ether ? 








Concretes, Cements and Mortars. 


wcinapiglnten 
By Mr. Frep. T. Hopason, C.E. 

The ‘‘ White City ” of antiquity was Rome, and most of the so-called 
marble houses of the Augustinian period were not such in reality, but 
owed their stonelike appearance to the plasterer’s art, which at that time 
had reached a high state of perfection, and gave to stone the appearance 
and induration of the finest marble. 

It is on resord that some of this plastering, which in some particulars 
resembled the white ‘‘ staff” used on the World’s Fair buildings, lasted 
for centuries, but the art which enabled man to make and apply this 
material was lost before the examples perished. 
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It is evident the ancients, at all events the Egyptians, Greeks and 
Romans, possessed a knowledge of eminent mortars and cements, as is 
proved by the phenomenal strength and durability of the remains of 
edifices still standing to receive their tribute of admiration. Doubtless 
much was due to the durability of the stone used, but builders of to-day 
know that more was due to the superiority of the mortar employed. 
True, the action of time has fostered improvement and aided petrifac- 
tion, but had the mortar been composed of inferior materials, or manipu- 
lated unskillfully, it would have been rotten centuries ago, and the 
stones it held together would have been lost to us forever. 

In all highly civilized communities good mortar was and is a neces- 
sity. Indeed, the quality of mortar used in any community may almost 
be accepted as an index of its civilization. 

The city of Nineveh has left us comparatively nothing of its history, 
as it was a city of mud and unburnt clay, adobe walls and loamy mor- 
tar. Of Babylon we know more, as it was a burnt brick built city, with 
walls bonded together with bituminous mortars. Egypt, that cradle of 
the arts, built the massive pyramid of Sackkara of bricks cemented with 
Nile silt! Later, she raised her temples and pyramids of hard syenite, 
and held them together with imperishable asphaltic mortars ; but the 
greater works of this wonderful people were held together with a mor- 
tar formed by an admixture of hydrate of lime and Nile silt. The 
Greeks, in their earlier public buildings, dispensed with mortar to some 
extent, and used dowels or pins made of cypress wood to hold the stones 
in place. All their joints, however, were rubbed or ground together, so 
that the junction of the stones was almost perfect ; later on, mortar was 
used in many of their structures. The Romans, the most practical 
builders of antiquity, surpassed all peoples, ancient or modern, in their 
knowledge of the materials they made use of in their building operations, 
and it is to their intelligent attention to mortar making that we moderns 
are enabled to see the work of their hands. The importance of the 
manufacture of mortar was such that in all large works, national, 
municipal or private, it was deemed necessary to employ supervising 
officers, called ediles, whose duties were to inspect materials and super- 
intend the manipulation of all mortars and cements used in the building. 

We may glean some idea of the labor expended in the making of 
mortar from Vitruvius, who says: ‘“‘That men mixed the ingredients 
by beating them with staves until the whole mass was smooth and 
plastic.” 

In another place the same author says: ‘‘The builders mixed puz- 
zolana with lime to give it (the mortar) greater strength, and piers 
built in the sea would-be as strong as if built on Jand, as the mortars 
made this way would harden just as well in the water as on the land.” 

It is quite evident also that the Phoenicians were aware of the quali- 
ties of puzzolana, for some of the docks and wharves of Carthage were 
built of stone and cemented together with a mixture of lime and puzzo- 
lana. Itis difficult at this date to trace to its source the invention of 
lime mortar, but it is due either to Egyptian or Phoenician ingenuity, 
and was a grand stride in the direction of civilization and culture, and 
it is curious to think that for several thousand years no further progress 
in its manufacture was made. Indeed, until about the commencement 
of the present century, common lime mortars were made in the same 
manner that was adopted four thousand years ago. 

In the matter of producing a water-resisting mortar, much more 
skill and knowledge were required ; yet we find that the possession of 
this knowledge by the ancients antedates the Christian area by several 
centuries, as the use of puzzolana mixed with lime to form a cement 
was known to both Pheenicians and Romans long before Vitruvius 
flourished. 

The discovery of the manufacture of a mortar that would set and 
harden under water was another step forward in human culture, and 
evinced a knowledge of chemical conditions by the early builders that 
is really amazing. Hydraulic lime and the modern product of cement 
were unknown to them, but they seemed equal to the occasion, for they 
found that a proper admixture of lime, puzzolana and pounded bricks 
formed a cement that answered well their purposes. 

It is not known at what period the fact was discovered that certain 
limestones would yield a lime or cement capable of hardening under 
water. The French writer, Vicat, in the beginning of the present cen- 
tury, was the first to make an extended investation of the laws govern- 
ing the action of limes. Up to the middle of the eighteenth century 
puzzolana imported from Italy and France, and from Germany via 
Holland, was the standard ingredient for hydraulic mortars in Eng- 
land. 

In 1756, John Smeaton, C.E., was intrusted to build a new light- 
house on the site of the Eddystone, which had recently been destroyed 
by fire, and he set to work to discover some material at home which 


would resist the action of both surf and sea. The lime from Aberthaw 
answered his purpose. He investigated the cause, and proved before 
long that only those limes resist water which, when treated with acids, 
leave argillaceous residues. The spell was broken, and artificial 
cements followed each rapidly after that. Parker took out his patent 
for Parker’s cement in 1796. This consisted of lumps of chalky clay 
gathered from the sea coast. It became known as ‘‘ Roman cement,” 
because of its being similar in color to the Roman puzzolana. In its 
action it was somewhat like to our Rosendale. By inference it followed 
that hydraulic cements could be produced artificially of lime and clay. 

Parker made a number of experiments with clinkers, pulverized lime- 
stones and the calcareous detritus produced by the wear of limestone 
roads near Leeds, mixed clay with it and burned it in a kiln at a red 
heat. He called the resultant ‘‘ Portland cement,’’ because it was simi- 
lar in color to Portland stone. The name thus given has clung to this 
cement ever since, no matter where made. 

In 1827 Sir Charles Paisley improved and cheapened the process of 
manufacture by selecting English chalk as being best suited to the pur- 
pose, owing to its uncrystalline, fine-grained quality. He mixed it with 
clay from the deposits at the mouth of the Medway, near Chatham, and 
calcined them. This made a good cement, but as the merits of white 
heat calcination were then not known, the quality could not be relied 
upon. 

The credit is due to a German, Dr. Fuch, of Munich, of first formu- 
lating a scientific theory concerning the manufacture of cement, and 
stripping it of its mystery. He proved in a prize essay that Portland 
cement could be made anywhere and from a variety of materials abun- 
dant in every locality. This essay, being translated in several tongues, 
was the means of raising a host of manufacturers, with the result of 
bringing disgrace on the manufactured article, as it lacked uniformity 
of quality, and could not be relied upon, and architects and engineers 
avoided its use and stuck to old methods. 

In 1858 John Grant, a London engineer, made a number of experi- 
ments, and so far succeeded in improving the quality that he completed 
the Thames embankment and the London drainage works without an 
accident, so far as the cement was concerned. The experiments made 
by Grant led him to believe that the heaviest cement was the best, and 
his reputation, which was high, had the effect of spreading abroad the 
impression that to have weight was of more importance than to be fine- 
ly ground. 

This idea did much harm, even after it had been proved beyond per- 
adventure that it was fineness, and not weight, that gave to the cement 
its superior tensile strength. Through the efforts of Reid, Brund, 
Mann, Newman and others in England ; M. Noel, MM. Chatony and 
Rivet, and others in France; Dyckerhoff, Michaelis and Bauschinger in 
Germany ; of Zuirek and Hanenschild in Austria; Gen. Gilmore, 
W. W. Maclay, Elliot C. Clarke, E. J. Desmith and F. Kidder, of the 
United States, the truth has been established that the materials being 
good, it is fineness that imparts to the material its good quality. W.W. 
Maclay, engineer of the New York docks, made between 7,000 and 
8,000 tests, to satisfy himself as to what constituted the best cement, and 
in every case he found—where materials were chemically equal—that 
the finer grades were the best adapted for work requiring strength. Mr. 
E. C. Clarke, of the Boston Main Drainage Works, made some 25,000 
tests with a like result. 

Mr. Kidder, who watched a number of tests made at the School of 
Technology, Boston, arrived at the same conclusion. It may therefore 
be laid down as an axiom, that, no matter how good the material may 
be, if it is not ground to a fine texture, it cannot be relied upon. 
Brands possessing a uniformity of texture will give better results than 
an admixture of brands, and when once a brand has been found to do 
all that was claimed for it, and it fills the bill, it is best to stick to that 
particular brand. A good cement, when properly set, should equal in 
strength good building stone, and should have a like or greater specific 
gravity. 

At this writing there are quite a number of brands of Portland ce- 
ment in the market, many of ‘hem being imported from England, Ger- 
many, France and Belgium. Some brands are exceedingly good, while 
‘a number of them are inferior to many made in this country. Indeed, 
some of the Portlands made in Pennsylvania, New Jersey and other 
States are as good and reliable as some of the imported high grades, 
though I am free to confess that but few of our own brands grade as 
uniformly as the Dyckerhoff or Boulogne makes. Doubtless the qual- 
ity of uniformity of the two brands named is due to the care and per- 
fection of manufacture, for neither France nor Germany possess raw 
material in as good a quality asis found in many places in this country. 

The English Portland is a mixture of clay, consisting chiefly of silica 
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and alumina and chalk, or nearly pure carbonate of lime. The clay 
and chalk are ground roughly, and mixed in the proportion of one to 
three by weight, then again ground under water. The mixture is then 
allowed to settle and the water to drain off, and the mass is then dried 
and made into cubes, bricks or balls, 2 or 3 inches in diameter, which 
are placed in a kiln and heated to a white heat. They are then allowed 
to cool, and afterward reduced to an impalpable powder. Unlike nat- 
ural cements, Portland does not deteriorate when exposed to dry air. 
Dr. Michaelis, a noted expert on cements, says that the “raw materials, 
when dried at 212° F., consist essentially of 75 to 79 per centum, by 
weight, of carbonate of lime, and 24 to 20 per centum of silicate of 
alumina, clay. These when burned represent 62} to 67 per cent. of 
lime and 33} to 29 per cent. of silicafes, silica, alumina; oxide of iron, 
leaving 4 per cent. for carbonate of magnesia and accessories. After 
the hardening of the hydrated cement, a transformation, by compres- 
sive reaction, has taken place into hydrates, silicate of lime as the most 
important ingredient, in hydrated aluminate of lime, ferruginous lime, 
hydrate of lime, basic sulphate of lime, and carbonate of lime.” 

The results of analyses by other investigators by microscope and 
chemical tests verify the conclusions arrived at by Dr. Michaelis. A 
preponderance of alumina favors quick setting, while an increase of 
iron has an opposite effect. The partial vitrification obtained in the 
burning causes the particles forming the whole to lose their globular 
character and become laminated or flattened. This feature reduces 
the bulk and increases the value of the cement, inasmuch as the lamin- 
ated texture achieves more intimate contact by surface. 

The English standard requires these tests—viz., that the cement shall 
weigh 110 pounds to the strict imperial bushel; that it shall pass 
through a sieve having from 1,600 to 3,000 meshes per square inch; 
and that its tensile strength shall be 200 pounds per square inch at the 
end of seven days, the first passed in damp air and the rest under 
water. American engineers exact a somewhat higher standard, some 


specifications calling for a tensile strength of 250 pounds to the square 
inch, 








Inspector Thomas on the Varying Cost of lowa Coal 
Mining. 
Sondudaiebeds on 

Mr. Morgan Thomas, the capable Mine Inspector of Iowa, writing 
about the cost of coal mining in that State, remarks : 

Were the conditions the same in all workings, were the coal scams 
always of uniform thickness and the coal of the same quality through- 
out, it would not be difficult todetermine how much coal could be mined 
in a day by one man and to establish therefrom a uniform price of min- 
ing. It is a fact, however, that such are the variable conditions pre- 
vailing in mines in the same district and even in different parts of the 
same mine, that while the miner in some places can make excellent 
wages at 75 cents per ton, in other places in the same mine he cannot 
support himself at $1 per ton for the coal he mines. 

Every expedient has to be resorted to frequently by the superintendent 
and other officials in order to secure the thorough working out of all the 
workable coal and make wages for the men. 

Almost every coal has a different shooting character, or, in mining 
parlance, ‘‘shoots” differently. remaining in large standing shots, which 
requires considerable undermining to bring it down ; sometimes seam- 
ing out; sometimes breaking and crushing into fragments and dust, 
which results in a large loss to the miner. These difficulties are often 
beyond the power of the miner to overcome, and always tax his skill 
and knowledge to the utmost. Again, the character of the roof overly- 
ing the coal is a factor which greatly concerns the miner. A treacher- 
ous roof endangers his life and consumes much of his time in setting 
timbers, cleaning up falls, by which oftentimes his coal of the previous 
night is covered, and in other ways retards the progress of his work. A 
strong but yielding roof is of incalculable benefit to the miner, espec- 
ially in the ‘long wall” method of mining. 

Again, the thickness of the seam from which the coal is mined is an 
important element in the cost of extraction. The coal can be mined from 
a seam 5 or 6 feet in thickness ata price and under conditions that would 
not permit of its extraction when the thickness of the seam reduces to 3 
feet. The reasons for this are practical, economic reasons, with which 
every miner is thoroughly acquainted, and relate to the amount of coal 
that can be reached and brought down by one shot, the ease of working, 
handling, loading etc.; hence, the price of mining must be increased in 
thin seams. Beside this increase in the price to be paid for the mining 
of.a thin seam, there is a further expense incident tothe working of such 
coal, viz., the crushing of the roof, or the lifting of bottoms along the 
roadways, in order to give sufficient height for the mules to travel. 








Without going further into the details of mining work, which would 
be tedious to the uninitiated, it is plain to all that the operators bringing 
coal into the same market do not stand upon equal footing, and are in 
no sense able to compete with each other in the matter of prices. The 
conditions of their business are different in almost every particular. It 
is the old story of the survival of the fittest ; sometimes the weaker is 
compelled to succumb ; sometimes there is a wise consolidation of inter- 
ests. Inall cases the situation demands the careful study and co-oper- 
ation of all. It involves a question that is vital to the labor and pros- 
perity of the surrounding district. A cessation of labor and closing down 
of mines, together with all the consequent baneful results to the indus- 
tries and commerce of the State and country can only work irreparable 
loss. Greed must give way to better judgment. Just rules should be 
made operative in every industry, to the end that its labor should be 
protected from the unwise, injudicious, and in many cases unbusiness- 
like competition by which the market price of a product is brought so 
low as to be practically non-producing. 








Electrolysis in San Francisco. 


——— 


The San Francisco Examiner of Deceinber 25th, 1894, had the fol- 
lowing to say upon this subject : 

It has been learned that the San Francisco Gas Company has em- 
ployed two expert electricians for the purpose of studying the effects of 
electrolysis upon their gas mains. 

Up to the present time few investigations of the kind have been made. 
Among the first were the tests made by a Mr. Farnham, of Boston, cov- 
ering in a systematic manner the entire area of the influence of stray 
currents from electric railways, but in the ease of these tests the investi- 
gation was limited, being confined mainly to telephone cables carried in 
subways and touching the ground only at widely separated points and 
nowhere coming sufficiently close to the track to enable it to receive 
more than very small currents, but even here, and with these lesser 
currents, the damage to the rails was found to be great. Some time ago 
James Low, the electrician for the insurance companies of San Fran- 
cisco, at their instigation made a test of the pipes of the Spring Valley 
Water Company, near the power house of the San Mateo road, in order 
to ascertain if the mains connecting with street hydrants were damaged. 
At this examination it was found that for a distance of 300 feet their 
large mains were so seriously affected that they had to be renewed. 

The San Francisco Gas Company was destined to be the first, and so 
far it has been the only gas company to make a determined effort to 
prove the exact effect of these stray currents upon their mains. 

The very first tests proved the effect to be a corrosive, and to deter- 
mine the exact extent of this action was the motive for this investigation 
by the Gas Company. It was found in almost all cases where an ex- 
amination was made of the San Mateo road, which at best was very 
poorly constructed, that the corrosive action was taking place on almost 
the entire line, due to the imperfect manner in which the rails were 
bonded, and also to the fact that in many instances the wires have been 
attached to the pipe itself, thus making the pipe act as conductor, in- 
stead of having a return wire of theirown. As an instance of the dam- 
age to gas pipes, the reporter, during her interview with Mr. J. B. 
Crockett, the President of the Gas Company, was shown samples of gas 
pipes taken from Guerrero street, which had been laid but a short time. 
All showed evidences of the beginning of corrosive action on wrought 
iron pipe due to electrolysis. 

Portions of the pipes were still in perfect condition, others showing 
deep scars or pits, as if burned, while still other portions were com- 
pletely eaten through, incredible as it may seem after such ashort space 
of time. This proves conclusively that there is a destructive action 
caused by electrolysis. 

On the Metropolitan road the action was not found to be as great as 
on the San Mateo road, but still it was diseovered that quite a large 
volume of electricity was passing through the pipes back to the power 
house. 

Although on the San Mateo road the investigation failed to disclose 
any connection of wires to gas pipes, still the Gas Company is as much 
interested in having the wires cut off the water pipes as the Water Com- 
pany itself, for the tests show that the gas and water pipes being laid so 
close togethér the distribution of current between the two is so rapid 
that wires to water pipesare in all respects equivalent to wires to gas 
pipes. ’ 

_ It may be stated generally that the tracks should have ample carry- 
ing capacity and that the bonds should equal the rail section in capacity, 
because until this is done the full value of the rail as a return conductor 
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It is evident the ancients, at all events the Egyptians, Greeks and 
Romans, possessed a knowledge of eminent mortars and cements, as is 
proved by the phenomenal strength and durability of the remains of 
edifices still standing to receive their tribute of admiration. Doubtless 
much was due to the durability of the stone used, but builders of to-day 
know that more was due to the superiority of the mortar employed. 
True, the action of time has fostered improvement and aided petrifac- 
tion, but had the mortar been composed of inferior materials, or manipu- 
lated unskillfully, it would have been rotten centuries ago, and the 
stones it held together would have been lost to us forever. 

In all highly civilized communities good mortar was and is a neces- 
sity. Indeed, the quality of mortar used in any community may almost 
be accepted as an index of its civilization. 

The city of Nineveh has left us comparatively nothing of its history, 
asit was a city of mud and unburnt clay, adobe walls and loamy mor- 
tar. Of Babylon we know more, as it was a burnt brick built city, with 
walls bonded together with bituminous mortars. Egypt, that cradle of 
the arts, built the massive pyramid of Sackkara of bricks cemented with 
Nile silt! Later, she raised her temples and pyramids of hard syenite, 
and held them together with imperishable asphaltic mortars; but the 
greater works of this wonderful people were held together with a mor- 
tar formed by an admixture of hydrate of lime and Nile silt. The 
Greeks, in their earlier public buildings, dispensed with mortar to some 
extent, and used dowels or pins made of cypress wood to hold the stones 
in place. All their joints, however, were rubbed or ground together, so 
that the junction of the stones was almost perfect ; later on, mortar was 
used in many of their structures. The Romans, the most practical 
builders of antiquity, surpassed all peoples, ancient or modern, in their 
knowledge of the materials they made use of in their building operations, 
and it is to their intelligent attention to mortar making that we moderns 
are enabled to see the work of their hands. The importance of the 
manufacture of mortar was such that, in all large works, national, 
municipal or private, it was deemed neeessary to employ supervising 
officers, called ediles, whose duties were to inspect materials and super- 
intend the manipulation of all mortars and cements used in the building. 

We may glean some idea of the labor expended in the making of 
mortar from Vitruvius, who says: ‘‘That men mixed the ingredients 
by beating them with staves until the whole mass was smooth and 
plastic.” 

In another place the same author says: ‘‘The builders mixed puz- 
zolana with lime to give it (the mortar) greater strength, and piers 
built in the sea would be as strong as if built on land, as the mortars 
made this way would harden just as well in the water as on the land.” 

It is quite evident also that the Phoenicians were aware of the quali- 
ties of puzzolana, for some of the docks and wharves of Carthage were 
built of stone and cemented together with a mixture of lime and puzzo- 
lana. Itis difficult at this date to trace to its source the invention of 
lime mortar, but it is due either to Egyptian or Phoenician ingenuity, 
and was a grand stride in the direction of civilization and culture, and 
it is curious to think that for several thousand years no further progress 
in its manufacture was made. Indeed, until about the commencement 
of the present century, common lime mortars were made in the same 
manner that was adopted four thousand years ago. 

In the matter of producing a water-resisting mortar, much more 
skill and knowledge were required ; yet we find that the possession of 
this knowledge by the ancients antedates the Christian area by several 
centuries, as the use of puzzolana mixed with lime to form a cement 
was known to both Phcenicians and Romans long before Vitruvius 
flourished. 

The discovery of the manufacture of a mortar that would set and 
harden under water was another step forward in human culture, and 
evinced a knowledge of chemical conditions by the early builders that 
is really amazing. Hydraulic lime and the modern product of cement 
were unknown to them, but they seemed equal to the occasion, for they 
found that a proper admixture of lime, puzzolana and pounded bricks 
formed a cement that answered well their purposes. 

It is not known at what period the fact was discovered that certain 
limestones would yield a lime or cement capable of hardening under 
water. The French writer, Vicat, in the beginning of the present cen- 
tury, was the first to make an extended investation of the laws govern- 
ing the action of limes. Up to the middle of the eighteenth century 
puzzolana imported from Italy and France, and from Germany via 
Holland, was the standard ingredient for hydraulic mortars in Eng- 
land. 

In 1756, John Smeaton, C.E., was intrusted to build a new light- 
house on the site of the Eddystone, which had recently been destroyed 
by fire, and he set to work to discover some material at home which 





would resist the action of both surf and sea. The lime from Aberthaw 
answered his purpose. He investigated the cause, and proved before 
long that only those limes resist water which, when treated with acids, 
leave argillaceous residues. The spell was broken, and artificial 
cements followed each rapidly after that. Parker took out his patent 
for Parker’s cement in 1796. This consisted of lumps of chalky clay 
gathered from the sea coast. It became known as ‘‘ Roman cement,” 
because of its being similar in color to the Roman puzzolana. In its 
action it was somewhat like to our Rosendale. By inference it followed 
that hydraulic cements could be produced artificially of lime and clay. 

Parker made a number of experiments with clinkers, pulverized lime- 
stones and the calcareous detritus produced by the wear of limestone 
roads near Leeds, mixed clay with it and burned it in a kiln at a red 
heat. He called the resultant ‘‘ Portland cement,” because it was simi- 
lar in color to Portland stone. The name thus given has clung to this 
cement ever since, no matter where made. 

In 1827 Sir Charles Paisley improved and cheapened the process of 
manufacture by selecting English chalk as being best suited to the pur- 
pose, owing to its uncrystalline, fine-grained quality. He mixed it with 
clay from the deposits at the mouth of the Medway, near Chatham, and 
calcined them. This made a good cement, but as the merits of white 
heat calcination were then not known, the quality could not be relied 
upon. 

The credit is due to a German, Dr. Fuch, of Munich, of first formu- 
lating a scientific theory concerning the manufacture of cement, and 
stripping it of its mystery. He proved in a prize essay that Portland 
cement could be made anywhere and from a variety of materials abun- 
dant in every locality. This essay, being translated in several tongues, 
was the means of raising a host of manufacturers, with the result of 
bringing disgrace on the manufactured article, as it lacked uniformity 
of quality, and could not be relied upon, and architects and engineers 
avoided its use and stuck to old methods. 

In 1858 John Grant, a London engineer, made a number of experi- 
ments, and so far succeeded in improving the quality that he completed 
the Thames embankment and the London drainage works without an 
accident, so far as the cement was concerned. The experiments made 
by Grant led him to believe that the heaviest cement was the best, and 
his reputation, which was high, had the effect of spreading abroad the 
impression that to have weight was of more importance than to be fine- 
ly ground. 

This idea did much harm, even after it had been proved beyond per- 
adventure that it was fineness, and not weight, that gave to the cement 
its superior tensile strength. Through the efforts of Reid, Brund, 
Mann, Newman and others in England ; M. Noel, MM. Chatony and 
Rivet, and others in France; Dyckerhoff, Michaelis and Bauschinger in 
Germany ; of Zuirek and Hanenschild in Austria; Gen. Gilmore, 
W. W. Maclay, Elliot C. Clarke, E. J. Desmith and F. Kidder, of the 
United States, the truth has been established that the materials being 
good, it is fineness that imparts to the material its good quality. W.W. 
Maclay, engineer of the New York docks, made between 7,000 and 
8,000 tests, to satisfy himself as to what constituted the best cement, and 
in every case he found—where materials were chemically equal—that 
the finer grades were the best adapted for work requiring strength. Mr. 
E. C. Clarke, of the Boston Main Drainage Works, made some 25,000 
tests with a like result. 

Mr. Kidder, who watched a number of tests made at the School of 
Technology, Boston, arrived at the same conclusion. It may therefore 
be laid down as an axiom, that, no matter how good the material may 
be, if it is not ground to a fine texture, it cannot be relied upon. 
Brands possessing a uniformity of texture will give better results than 
an admixture of brands, and when once a brand has been found to do 
all that was claimed for it, and it fills the bill, it is best to stick to that 
particular brand. A good cement, when properly set, should equal in 
strength good building stone, and should have a like or greater specific 
gravity. 

At this writing there are quite a number of brands of Portland ce- 
ment in the market, many of them being imported from England, Ger- 
many, France and Belgium. Some brands are exceedingly good, while 


a number of them are inferior to many made in this country. Indeed, 


some of the Portlands made in Pennsylvania, New Jersey and other 
States are as good and reliable as some of the imported high grades, 
though I am free to confess that but few of our own brands grade as 
uniformly as the Dyckerhoff or Boulogne makes. Doubtless the qual- 
ity of uniformity of the two brands named is due to the care and per- 
fection of manufacture, for neither France nor Germany possess raw 
material in as good a quality asis found in many places in this country. 

The English Portland is a mixture of clay, consisting chiefly of silica 
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and alumina and chalk, or nearly pure carbonate of lime. The clay 
and chalk are ground roughly, and mixed in the proportion of one to 
three by weight, then again ground under water. The mixture is then 
allowed to settle and the water to drain off, and the mass is then dried 
and made into cubes, bricks or balls, 2 or 3 inches in diameter, which 
are placed in a kiln and heated to a white heat. They are then allowed 
to cool, and afterward reduced to an impalpable powder. Unlike nat- 
ural cements, Portland does not deteriorate when exposed to dry air. 
Dr. Michaelis, a noted expert on cements, says that the ‘‘ raw materials, 
when dried at 212° F., consist essentially of 75 to 79 per centum, by 
weight, of carbonate of lime, and 24 to 20 per centum of silicate of 
alumina, clay. These when burned represent 62} to 67 per cent. of 
lime and 334 to 29 per cent. of silicates, silica, alumina; oxide of iron, 
leaving 4 per cent. for carbonate of magnesia and accessories. After 
the hardening of the hydrated cement, a transformation, by compres- 
sive reaction, has taken place into hydrates, silicate of lime as the most 
important ingredient, in hydrated aluminate of lime, ferruginous lime, 
hydrate of lime, basic sulphate of lime, and carbonate of lime.” 

The results of analyses by other investigators by microscope and 
chemical tests verify the conclusions arrived at by Dr. Michaelis. A 
preponderance of alumina favors quick setting, while an increase of 
iron has an opposite effect. The partial vitrification obtained in the 
burning causes the particles forming the whole to lose their globular 
character and become laminated or flattened. This feature reduces 
the bulk and increases the value of the cement, inasmuch as the lamin- 
ated texture achieves more intimate contact by surface. 

The English standard requires these tests—viz., that the cement shall 
weigh 110 pounds to the strict imperial bushel; that it shall pass 
through a sieve having from 1,600 to 3,000 meshes per square inch; 
and that its tensile strength shall be 200 pounds per square inch at the 
end of seven days, the first passed in damp air and the rest under 
water. American engineers exact a somewhat higher standard, some 
specifications calling for a tensile strength of 250 pounds to the square 
inch, 








Inspector Thomas on the Varying Cost of lowa Coal 
Mining. 
anal cease 

Mr. Morgan Thomas, the capable Mine Inspector of Iowa, writing 
about the cost of coal mining in that State, remarks : 

Were the conditions the same in all workings, were the coal scams 
always of uniform thickness and the coal of the same quality through- 
out, it would not be difficult to determine how much coal could be mined 
in a day by one man and to establish therefrom a uniform price of min- 
ing. Itis a fact, however, that such are the variable conditions pre- 
vailing in mines in the same district and even in different parts of the 
same mine, that while the miner in some places can make excellent 
wages at 75 cents per ton, in other places in the same mine he cannot 
support himself at $1 per ton for the coal he mines. 

Every expedient has to be resorted to frequently by the superintendent 
and other officials in order to secure the thorough working out of all the 
workable coal and make wages for the men. 

Almost every coal has a different shooting character, or, in mining 
parlance, ‘‘shoots” differently. remaining in large standing shots, which 
requires considerable undermining to bring it down ; sometimes seam- 
ing out; sometimes breaking and crushing into fragments and dust, 
which results in a large loss to the miner. These difficulties are often 
beyond the power of the miner to overcome, and always tax his skill 
and knowledge to the utmost. Again, the character of the roof overly- 
ing the coal is a factor which greatly concerns the miner. A treacher- 
ous roof endangers his life and consumes much of his time in setting 
timbers, cleaning up falls, by which oftentimes his coal of the previous 
night is covered, and in other ways retards the progress of his work. A 
strong but yielding roof is of incalculable benefit to the miner, espec- 
ially in the “long wall” method of mining. 

Again, the thickness of the seam from which the coal is mined is an 
important element in the cost of extraction. The coal can be mined from 
a seam 5 or 6 feet in thickness ata price and under conditions that would 
not permit of its extraction when the thickness of the seam reduces to 3 
feet. The reasons for this are practical, economic reasons, with which 
every miner is thoroughly acquainted, and relate to the amount of coal 
that can be reached and brought down by one shot, the ease of working, 
handling, loading etc.; hence, the price of mining must be increased in 
thin seams. Beside this increase in the pricé to be paid for the mining 
of.a thin seam, there is a further expense incident tothe working of such 
coal, viz., the crushing of the roof, or the lifting of bottoms along the 
roadways, in order to give sufficient height for the mules to travel. 








Without going further into the details of mining work, which would 
be tedious to the uninitiated, it is plain to all that the operators bringing 
coal into the same market do not stand upon equal footing, and are in 
no sense able to compete with each other in the matter of prices. The 
conditions of their business are different in almost every particular. It 
is the old story of the survival of the fittest ; sometimes the weaker is 
compelled to succumb ; sometimes there is a wise consolidation of inter- 
ests. Inall cases the situation demands the careful study and co-oper- 
ation of all. It involves a question that is vital to the labor and pros- 
perity of the surrounding district. A cessation of labor and closing down 
of mines, together with all the consequent baneful results to the indus- 
tries and commerce of the State and country can only work irreparable 
loss. Greed must give way to better judgment. Just rules should be 
made operative in every industry, to the end that its labor should be 
protected from the unwise, injudicious, and in many cases unbusiness- 
like competition by which the market price of a product is brought so 
low as to be practically non-producing. 








Electrolysis in San Francisco. 


——<— > 


The San Francisco Examiner of Deceinber 25th, 1894, had the fol- 
lowing to say upon this subject : 

It has been learned that the San Francisco Gas Company has em- 
ployed two expert electricians for the purpose of studying the effects of 
electrolysis upon their gas mains. 

Up to the present time few investigations of the kind have been made. 
Among the first were the tests made by a Mr. Farnham, of Boston, cov- 
ering in a systematic manner the entire area of the influence of stray 
currents from electric railways, but in the case of these tests the investi- 
gation was limited, being confined mainly to telephone cables carried in 
subways and touching the ground only at widely separated points and 
nowhere coming sufficiently close to the track to enable it to receive 
more than very small currents, but even here, and with these lesser 
currents, the damage to the rails was found to be great. Some time ago 
James Low, the electrician for the insurance companies of San Fran- 
cisco, at their instigation made a test of the pipes of the Spring Valley 
Water Company, near tlie power house of the San Mateo road, in order 
to ascertain if the mains connecting with street hydrants were damaged. 
At this examination it was found that for a distance of 300 feet their 
large mains were so seriously affected that they had to be renewed. 

The San Francisco Gas Company was destined to be the first, and so 
far it has been the only gas company to make a determined effort to 
prove the exact effect of these stray currents upon their mains. 

The very first tests proved the effect to be a corrosive, and to deter- 
mine the exact extent of this action was the motive for this investigation 
by the Gas Company. It was found in almost all cases where an ex- 
amination was made of the San Mateo road, which at best was very 
poorly constructed, that the corrosive action was taking place on almost 
the entire line, due to the imperfect manner in which the rails were 
bonded, and also to the fact that in many instances the wires have been 
attached to the pipe itself, thus making the pipe act as conductor, in- 
stead of having a return wire of theirown. As an instance of the dam- 
age to gas pipes, the reporter, during her interview with Mr. J. B. 
Crockett, the President of the Gas Company, was shown samples of gas 
pipes taken from Guerrero street, which had been laid but a short time. 
All showed evidences of the beginning of corrosive action on wrought 
iron pipe due to electrolysis. 

Portions of the pipes were still in perfect condition, others showing 
deep scars or pits, as if burned, while still other portions were com- 
pletely eaten through, incredible as it may seem after such ashort space 
of time. This proves conclusively that there is a destructive action 
caused by electrolysis. 

On the Metropolitan road the action was not found to be as great as 
on the San Mateo road, but still it was diseovered that quite a large 
volume of electricity was passing through the pipes back to the power 
house. 

Although on the San Mateo road the investigation failed to disclose 
any connection of wires to gas pipes, still the Gas Company is as much 
interested in having the wires cut off the water pipes as the Water Com- 
pany itself, for the tests show that the gas and water pipes being laid so 
close together the distribution of current between the two is so rapid 
that wires to water pipesare in all respects equivalent to wires to gas 
pipes. . 

_ It may be stated generally. that the tracks should have ample carry- 
ing capacity and that the bonds should equal the rail section in capacity, 
because until this is done the full value of the rail as a return conductor 
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is not being realized, and much power is being wasted. In fact, it is ' paper. ” In this manner he has obtained an entirely wrong impression 
understood that a certain road has been losing 40 per cent. of its power, of its claims. Mr. Thomson’s lecture is published in full in the ““Trans- 
and it is believed that without wires to pipes the road could not have actions of the Manchester Association of Engineers” (1893), and is well 


run its cars. worthy of reading in full by everybody interested in the rust question. 
This is an important matter to railway people as well as to the Gas The statement that Mr. Thomson ‘had arrived at the conclusion that 
Company, and they will find their coal pile seriously affected. red lead was the best,” is not borne out by his own words, and if Mr. 
The adoption of the 3-wire system seems to be theonly remedy known , Wing had read the paper itself, instead of a resumé thereof, he would 
to electricians to-day, and it would prevent a leakage of this current to not have used the following sentence : ‘‘ It would seem, then, from Mr. 
the pipes by providing an overhead return, and with a given amount of Thomson’ s able paper that the leading engineers and architects, in 
copper wire the saving to the railway company would be very material. uniting on red lead, are quite right in desiring a pigment that is not 
(1.) Certainly such a defect in the electrical car system will not be inert, but chemically unites with the oil.” I do not find anywhere in 
overlooked, and the railway companies themselves, being convinced of | Mr. Thomson’s paper any mention whatever of ‘‘oil.” He speaks ex- 
so great an error in the construction of their roads, will be the first to ‘ clusively of “paint or varnish,” and at the end of his paper gives 
wish it remedied, and in the laying of new tracks we can ‘at least look details about a number of experiments made by painting pieces of iron 
for a vast improvement. | and submerging them in a chemical solution intended to closely resem- 
(2.) Even in San Francisco during the summer, where there are no rains ble sea water. Under such conditions he obtained that ‘‘ unoxidizable 
and the ground becomes comparatively dry, and under the most favor- skin of magnetic oxide” which has been mentioned before. He attrib- 
able conditions—that is, a well bonded track and good supplementary | ‘utes the skin to the oxidizing qualities of red lead ; that is to say, he 
wires—the pipes may still receive a considerable volume of current col- ' claims that the excess of oxygen required to form this skin was drawn 
lected along the whole length of the road, although the passage of the from the red lead, which statement apparently contradicts the one made 
current at any one place may be exceedingly small. This is demon- by your correspondent, viz.: ‘‘Red lead * * * is the final, the 
‘strated by the rapid rise of the pipe potential along the Metropolitan road ultimate, oxide of lead.” 
a3 the power house is approached. Mr. Thomson then states that he and his assistant (Mr. Smith) con- 
(3.) This report of the Gas Company’s covers 90 pages of closely type- tinued experiments on this basis, trying to find pigments whose oxidiz- 
written matter, teeming with details and technical terms, which the ing properties would be even more rapid than those of red lead, and, 
public in general would not understand, much less be interested in, but according to his statements, Mr. Smith ultimately did patent such a 
which is very valuable to the Gas Company, owing to the many electric process. 
roads which have been and the many that will be constructed in San | One more reference to red Jead in the concluding paragraph of Mr. 
Francisco, for few can doubt that in time electricity will have taken the Thomson's lecture is to the effect that he had advised a corporation to 
place of cable, particularly in the outlying districts, which will demand _use red lead in preference to iron oxide for painting an iron building 
a more rapid connection with the heartof the city. The point of economy ‘on a wharf, but that his advice had not been followed, and that the 
is touched here also ; for, the road once built, the daily expense is much iron oxide paint had proved very unsatisfactory. Personally, I got the 
less on an electric road than on a cable line. These facts being acknowl- impression that if Mr. Thomson was in favor of a special paint, it was 
edged, the importance of having the roads well bonded and equipped | the one made by Mr. Smith’s process. I doubt, however, that such a 
with a wire for the return current cannot be exaggerated, and we look ‘ paint would be practicable except under exceptional circumstances, 
to the roads of the future to protect themselves, the Gas Company and and if you or any of your readers should desire me to do so, I shall be 
the people, for nothing can so affect the means for conveyance of gas glad indeed to give my reasons therefor, which would necessarily 

















































and water without concerning their consumers. 








Reasons and Remedies for Rust in Skeleton Structures. 
A Rejoinder. 
————= > 
By Mr. Cuement D. RINacp. 


In No. 27 of your publication you print a contribution entitled ‘‘ Red 
Lead Paint for Iron,” which I have read with much interest ; but it 
seems to me the writer fails to show that red lead, either as a pigment 
or red lead combined with linseed oil, resists chemical or electrical in- 
fluences. 

As shown before by me, both of these influences were not present to 
any considerable degree until of recent years ; but their presence is 
continuously increasing, and it cannot be affirmed that red lead or raw 
or boiled linseed oil, or either combined with the former, will effectually 
protect metal. I quite admit your correspondent’s claim that ‘‘ red lead 
is supreme at the present writing,” and do not doubt his statements re- 
garding the railway lines and navies using it. This, to my mind, does 
not prove the superiority of red lead any more than the fact that in 1840 
more merchandise was transported by Conastoga wagons than by rail- 
road does prove that freight can be transported more advantageously in 
the former manner. If red lead no longer prevents rust'ng, then the 
architect and engineer have to look for something that will do so. I am 
well aware of the difficulty of the task, because the most extravagant 
claims are continuously made fornew paints with little to sustain them. 
If large quantities of red lead are still used for painting the hulls of 
ships, this is not done because red lead offers a perfect protection, but 
because nothing better for that purpose has thug far beenfound. There 
is not, however, a navy in the world in which experiments are not now 
being carried on in order to find something that will offer more of a 
protection than red lead. It seems to me, and this belief is based on ex- 
perience, that different exposures require different treatments, and in 
that connection I should like to ask Mr. Wing whether he has ever ob- 
served Mr. Thomson’s “‘skin of the unoxidizable and protective black 

or magnetic oxide” on any iron that was painted with red lead and had 
not been submerged in water or water-soaked material. I have never 
found it thereon. 


Apropos of Mr. Thomson’s paper, it is to be regretted that your cor- 


»| cerning this question. 


include a history and description of the way in which a ‘‘skin of the 
unoxidizable and protective black or magnetic oxide” is produced, and 
whether or not it is desirable to produce such a skin. 








The Asphalt Question. 
sisting 

By Mr. S. F. PeckuaM, in the Journal of the Am. Chem. Soc. 
There has lately been published some very interesting reading con- 
To go back a few months, in October, 1892, 
Consul Pierce made a report that seemed to leave very little to be said 
in reference to Trinidad asphaltum from any standpoint. A few months 
later, Mr. Clifford Richardson published in the Journal of Analytical 
and Applied Chemistry, for Dec., 1892, and Jan., 1893, a paper in 
which he embodied the results of a most elaborate series of technical 
analyses of Trinidad asphalts. Within the last twelve months there has 
been published a voluminous report on Trinidad asphalt by-Mr. Rich- 
ardson, in the ‘‘ Mineral Resources of the United States.” In several 
late numbers of Paving, Mr. D. Torrey has shown that a method of an- 
alysis of asphalts may be based on successive solutions in alcohol ; and 
he has also discussed in a very suggestive and intelligent manner, the 
general subject. In the July number of Paving, Messrs. Richardson 
and Bowen pay their respects to the report of Messrs. Leffman and 
Sadtler, made to the Citizens’ Municipal Association and Trades League, 
of Philadelphia. In the August number of the same journal Messrs. 
Leffman and Sadtler reply to their critics. In the December number 
of this Journal Miss Laura Linton publishes a paper, in which she gives 
the result of a very careful research upon the methods heretofore em- 
ployed in the technical analysis of asphalts. I am also just in receipt 
of a report upon ‘The Gas and Petroleum Yielding Formations of the 
Central Valley of California,” by W. L. Watts, of the State Mining 
Bureau. 

I propose, by a general review of these papers, to ascertain where a 
chemist, who is occasionally consulted in reference to asphalt, might 
reasonably take his stand. 

It is now about fifty years since I first noticed, in a number of the 
Penny Magazine, an illustrated article on the “‘ Pitch Lake of Trini- 
dad.” My interest in this wonderful phenomenon has never abated. 
Somewhere late in the fifties, when the Downer Kerosene Oil Company 





respondent had to take recourse to an ‘excerpt from a resumé of this 


was ransacking everywhere but in Pennsylvania for crude material for 





Jan. 14, 1895. 


American Gas Light Zournal. 


47 








illuminating oil that was cheaper than boghead mineral or albertite, the 
late William Attwood was sent to Trinidad, where he remained two or 
three years. Several years after his return it was my good fortune to 
meet him, and I listened with eager interest to his description of the so- 
called lake, which he represented as a mass of asphaltum of unknown 
depth, floating upon a veritable lake of water. His experiments in the 
line of preparing illuminating oil from the asphalt were so far from a 
success that the late Samuel Downer once facetiously remarked that the 
Trinidad pitch was, without doubt, derived from right-whales, blackfish, 
etc., while Pennsylvania petroleum was certainly nearly pure sperm 
oil. Later investigations have shown that both Mr. Attwood and Mr. 
Downer were considerably mistaken in their conclusions. 

The report of Consul Pierce shows that the so-called pitch lake has 
no definite boundaries, but overflows towards the sea, over the rim of 
its irregularly circular basin, on one side. His report also shows that 
the sources. rom which the bitumen rises to thesurface are not confined 
to the strata beneath the so-called pitch lake, but are also found in the 
strata that underlie that portion of the island of Trinidad adjacent to 
the lake, to such an extent that unknown areas are covered with masses 
of asphalt of unknown thickness. This asphalt, from both inside and 
outside the lake, was mined and sold, but that from outside the lake was 
finally distinguished as ‘“‘land asphalt” by those who chose to do so. 
Consul Pierce shows conclusively that the same cosmical forces that 
bring asphaltum to the surface in large quantity at the lake, bring it to 
the surface at many other points upon the island in smaller quantity, 
and, that other things being equal, the asphaltum is the same thing in 
both instances. 

In Mr. Richardson's elaborate paper above referred to,' he gives re- 
sults of analyses of a number of specimens that were taken from the 
lake, and compares them with corresponding results of analyses of a 
number of specimens taken from the land. He admits that no practi- 
cal difference can be shown to exist between good commercial samples 
from either source ; but he insists on introducing analyses of lake as- 
phalt that are too soft for commercial purposes, and also of a lot of land 
specimens that, so far as serving any useful purposes are concerned, 
are neither more nor less than rubbish. No one familiar with deposits 
of surface asphalt in Southern California would visit an asphalt bed 
and dignify the refuse from the numerous fires that, from immemo- 
rial periods, have swept over its surface, with the names of ‘‘iron- 
pitch,” etc., and think an argument necessary to prove that the ashes, 
cinders, coke, and half-burned asphaltum, are unfit for street pave- 
ment. I have seen masses of coke, from 15 to 18 inches thick, taken 
from burnt asphalt beds, and thousands of tons of melted and half- 
burned asphaltum, in streams miles in length, the analysis of which 
would afford most convincing proof that they were unsuitable for 
street pavment. Setting aside the soft pitch on the one hand, and the 
rubbish on the other, it appears to me, that any unprejudiced person 
must admit, that Mr. Richardson's paper proves either too little or too 
much ; either that the methods and material he used prove nothing, as 
is really the case, or that the results he has obtained prove the practical: 
identity of ‘‘lake” and ‘‘land” asphalt of good commercial quality. 

In the report by Mr. Richardson in ‘Mineral Resources of the 
United States for 1893,”’ he goes into the history of the paving industry, 
and gives some very interesting details, both political and commercial, 
the argument of which appears to be that while there are other asphalt 
paving materials to be had in the world, the only material worth con- 
sidering is that laid by the Barber Asphalt Paving Co., that use and 
practically own the ‘“‘lake” deposit, which, after all, is not a lake at 
all, but fills ‘‘the crater of an old mud volcano.” He says, ‘‘ In times 
past it appears that the continued welling up of pitch at the center of 
the lake filled the crater and caused it to overflow towards the sea.” 
Here again, he either proves that the whole of the pitch is worthless, 
or that the whole deposit outside and inside the crater is practically one 
and the same thing. 

He starts into the discussion of the Technology of Trinidad asphalt 
pavements, with the important information that ‘‘The crude pitch is 
shipped from La Brea, in Trinidad, in both sailing vessels and steam- 
ers”’ Further on, he shows by a sort of historical resumé that a little 
more care has lately been taken in refining the pitch than formerly, by 
which the damage resulting from prolonged overheating is avoided to 
some extent. He then grapples with the cement problem. He says of 
the fluxing oil, ‘It should not contain large amounts of hard para- 
ffines, for in this case, while it may be of suitable nature for making 
cement at ordinary temperatures, it is susceptible to changes and makes 
the resulting cement too brittle at low temperature and too soft in heat 
of hot summer sun. The more the oil is of a vaseline nature, the better 


itis. While the oil now in use is a great advance over that of some 
years ago, there still seems to be room for improvement. ‘The char- 
acter of an oil may be learned by determining— 

(1) specific gravity ; (2) flash-point ; (3) percentage volatile in 7 hours 
at 400° F.; (4) susceptibility to changes in temperature as revealed in 
changes in viscosity ; (5) presence of crystals of paraffine scale. 

Before mixing, the asphalt is raised to a temperature of 300° F., or 
thereabout, and to produce rapidly a smooth mixture, the oil should be 
heated as hot as is convenient. The oil is then pumped or in other ways 
added to the still, and the mixture agitated for several hours with acur- 
rent of air until it is quite homogeneous. This agitation must be done 
with great thoroughness to insure a uniform cement, and must be con- 
tinued whenever the material is in a melted condition, as a certain 
amount of separation takes place when the melted cement stands at rest. 
It is, therefore, customary to agitate itconstantly with an air blast when 
in use as well as in its preparation.’ 

Then he goes.on to describe the ingenious toy with which Professor 
Bowen, of Columbia College, amuses himself. This instrument is so 
delicate that, ‘‘as the needle (a cambric needle) is not at a normal tem- 
perature, an allowance must be made.” Comment is unnecessary. 

LTo be concluded. |] 








Train Lighting by Electricity on Danish Railways. 
eo 

In a paper contributed to the Proceedings of the Institution of Civil 
Engineers (England) the author summarizes the experiments on train 
lighting by electricity made on the Danish State Railways during the 
past two years. The method employed is that of storage in the train by 
means of accumulators, which are recharged at fixed points or termini 
of the line. 

The railway system in question appeears peculiarly suited to the plan 
adopted ; the trains run backward and forward in such a manner as 
not to require a maximum of more than 4 hours’ lighting even in the 
winter months, while ample time is secured at the terminal stations— 
up to 8 or 10 hours—for recharging. Moreover, they are not broken 
up at junctions, as is very often the case with main-line traffic; the 
same battery may therefure be used for lighting the entire train. Dia- 
grams and detailed particulars are given to show the type of carriage 
flexible connecting pieces adopted, and also the system of wiring. Two 
separate circuits are fitted, so that on the conceivable failure of one the 
other may serve to keep lighted half the lamps, which are fixed in 
pairs. In each first-class compartment are placed two 8-candle power 
glow lamps; second-class carriages and lavatories are fitted with two 
5-candle power lamps ; while in the five compartments which make up 
a third-class carriage there are three 5-candle power lamps. These 
lamps are all stated to require 3.5 watts per candle power. Their life at 
first did not exceed 200 to 300 hours, owing to the great vibration to 
which they are naturally subject, but by adopting special precautions 
in the way of spring attachments the length of life has been increased 
threefold. 

The train battery consists of 33 cells, with 3 extra as reserve; the 
working potential is therefore 65 to 66 volts. The maximum rate of 
discharge is 18 amperes; the total capacity reaches 80 ampere hours. 
Each cell has 15 plates—7 positive, 8 negative—and weighs in working 
order about 50 pounds. Current for recharging the batteries after use 
is taken from the dynamos employed for general electric lighting pur- 
poses at the terminal stations. At present the rolling stock equipped 
for electric light comprises 7 luggage vans, 7 passenger coaches with 
battery compartments, and 74 coaches fitted with circuits and lamps. 
The oil lamps previously used are kept as a reserve, but do not appear 
to have been required except when the carriages are run in trains not 
equipped for electric lighting. 

The cost of thus equipping a train is stated thus: 

Coach with two first-class, two second-class compart- 


ments, and two lavatories. « ccc ss eicscccccc cece $104 50 
Coach with two second-class and three third-class com- 

partments, also one lavatory ..........---+++-++++- 97 20 
Coach with five third-class anew Pindmathnee sa 70 20 
RAMI COME 6s i 5. 5 60'ebin acdc dninenn hace ced eeeektes F 72 90 
Battery, switchboard, etc... .........cccecceseeeeeees 1,023 30 


or a total of $3,180.10 for a train made up of four first and second-class 
coaches, three second and third-class, five third-class, and one luggage 
van, with two batteries and fittings. There is in such a train a total ca- 
pacity in illumination of 618-candle power, which at the normal rate 
requires 2,163 watts per hour, or 33.28 amperes at the battery voltage. 
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As the hours of lighting do not exceed 1,000 per annum, the yearly ex- 
penditure of energy per train will average 2,162 units or kilowatt 
hours. Taking the cost of electric energy at the recharging station as 
being about 36 cents per unit, the total cost of energy in the lamps (with 
a 50 per cent. accumulator efficiency) is stated to be 1.4 cents per lamp 
hour. This result is compared with the cost of oil gas lighting, which 
is given, under the circumstances, as being .2 cents per lamp hour; the 
unit of light is, however, slightly more in the case of oil gas. 

The author then enters upon the question of total cost, with allow- 
ances for depreciation, sinking fund, attendance, etc., and concludes 
with suggestions as to switching out the lights in unoccupied compart- 
ments, also as to the use of more economical glow lamps. His opinion 
is generally that the experiments just made are still indecisive; a longer 
time and more experience, with improvements in detail, are required in 
order to say whether train lighting by electricity is the best method or 
not. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
Re ae 

Mr. HENRx W. ZIMMERMANN, who will be remembered from his for- 
mer connection with the Secretaryship of the Peoples Gas Light and 
Coke Company, of Chicago, died in the Elgin (Ill.) Insane Asylum 
some days ago. He was in his 79th year, and went to Chicago in 1847, 
from Petersburg, Va. (the place of his birth). He acted as City Clerk 
of Chicago from 1851 to 1856, and then acted as Secretary to the Great 
Western Insurance Company for a time, resigning that position to re- 
enter the service of the city as Clerk during the Mayoralty administra- 
tion of Mr. Francis E. Sherman. Two years thereafter he became con- 
nected with the Peoples Gas Light and Coke Company, which corpor- 
ation he served with zeal and fidelity until disabled for active work 
through an attack of brain fever. He was one of the founders of the 
Chicago Academy of Natural Sciences, and was prominent in Western 
Masonic circles. One of his sons.(Mr. John S. Zimmerman) is Secre- 
tary and Treasurer of the Peoples Gas Light and Coke Company, of 
Chicago. 





THE proprietors of the Newton and Watertown (Mass.) Gas Light Com- 
pany have just entered into a contract for the public lighting of that 
place, which is to run for three years. The terms are: 100 arc lamps, 
1,200-candle power, to burn all night and every night, at $109.50 per 
lamp per year ; 500 incandescent electric lamps, 25-candle power each, 
to burn until 12:30 a.m., every night, at $15.75 each ; 800 gas lamps, 
4-feet burners, to burn every night until 12 o'clock, at $16.50 per lamp 
per year, which rate inc!udes lighting, care and extinguishing ; and 
200 oil lamps, in the suburbs, to burn until midnight, at $16 per lamp 
per year. General Superintendent Learned is quite satisfied with the 
business outleok, and it is likely that several notable additions will be 
made to the Company’s main system this spring. 





Mayor Bemis, of Omaha, Neb., has the following to say in his annual 
message respecting the street lighting of that city: ‘“‘In each annual 
message which I have addressed to the City Council I have had occasion 
to refer to the question of street lighting. Every municipality has its 
periods of wrestling with this question, and Omaha has been no excep- 
tion. One year ago I had the pleasure of announcing an arrangement 
which had been entered into with the Gas Company by which the price 
of gas had been satisfactorily fixed by a sliding scale, which will re- 
sult in a great saving to the city and to gas consumers. The past year 
has witnessed the completing of an amicable arrangement whereby the 
electric light question, so far as it relates to street lighting, has been 
settled for three years. I cannot say that I am entirely pleased with 
the result in the latter case, as I am firmly of the opinion, frequently 
expressed, that municipal ownership is the only proper solution of this 
question. The basis of my contention regarding arc lights since I have 
been in office has been that the city was not receiving the amount of 
light required by its contracts with the electric light company. I have 
seen no reason to change my position on this point, but the whole mat- 
ter has been amicably adjusted and a new contract made, which dates 
from the first of the present year and runs for three years. This con- 
tract calls for lights with a voltage of 50 and an amperage of 9.6, 
instead of requiring lights of 2,000-candle power, as was the case under 
the old contract. The price per lamp per annum has been reduced from 
$175 and $140 to $120 for each lamp. This reduction will effect a sav- 
ing of $6,500 on the 200 lights in use compared with the old prices. 
The difference between the city and the electric light company is ad- 
justed by reducing the bills for lighting for the last six months toa 
basis of $111.50 per lamp per year, making a reduction for the 200 lights 
of over $3,000. This makes a total saving to the city during the life of 











this contract, as compared with the old scale of prices, of $27,100. 
While this was as favorable a settlement of this difficulty as it was pos- 
sible to make, I am still of the opinion that preparation should be made 
to establish a municipal plant. To do this will require considerable 
time, and it is not too early to commence the work of investigating and 
see what can be done. I commend this to your [the Council’s] favora- 
ble consideration, for the time is not far distant when municipal owner- 
ship and control will apply to electric lighting. In order that the city 
may act wisely in this matter, the question of location, cost, bonds, etc., 
should be taken up in the near future and thoroughly investigated. 
Three years will soon pass around, and the city should be prepared 
before that time to take decisive action so as to have a complete electric 
light plant sufficient for both street lighting and commercial pur- 
poses.” 


On the 7th inst. papers were filed with the Secretary of State ircor- 
porating the New York and Westchester Gas Company, ‘‘to light the 
streets and buildings of the town of Pelham and of adjoining cities, 
villages or towns not over 5 miles distant from each other.” The Com- 
pany is capitalized in $100,000, and the Directors are Alexander A. For- 
man, F. H. Case, Jr., and Paul Gorham, all of Brooklyn, N. Y. 








Mr. WiLttamM Pav Gerarp, C.E., has been appointed to the posi- 
tion of Honorary Consulting Engineer to the Department of Health, of 
Brooklyn, N.Y. 


Tae Directors of the Electric Street Railroad Company, of Stockton, 
Cal., are considering the policy of installing an electric power plant for 
the operation of their system instead of renting the power, as now, from 
the Stockton Gas Light and Heat Company. 








Tue new car barn for the Lehigh Traction Company, of Hazelton, Pa., 
is to be built by the Berlin ron Bridge Company, of East Berlin, Conn. 
The Berlin folks are also under contract to construct the new power 
house for the Keene (N. H.) Gas Company. 





AT the annual meeting of the New Haven (Conn.) Gas Light Com- 
pany the Directors chosen were : Messrs. Wayland, DeForrest, Trow- 
bridge, Welch, Watrous, Brown, Barnes, Ingersoll and Brush. 





Mr. Z. T. F. Runner, who has capably filled the post of Superintend- 
ent to the Freeport (Ills.) Gas Company since 1879, has resigned from 
the Company’s service. 





CounciILMAN JoHn O. Houtpen, of Quincy, Mass., and a Director in 
the Quincy Gas Company, died of heart disease on the evening of Jan. 
3d. Death came to him while he was seated in the Council Chamber, 
taking part in the business of the session. Deceased, who was a native 
of Castleton, Vt., was born August 19th, 1833, but had been a resident 
of Quincy since 1840, and was prominent in its business, social and 
political life for years. 





Tue proprietors of the Geneva (N. Y.) Gas Company have reduced 
the net selling rate to $1.50 per 1,000 cubic feet. 





A PROJECT is underway for the establishment of a gas works at Hud- 
son, Mass., and those behind it are seemingly in earnest. Hudson is a 
post village in a similarly named township of Middlesex county, and is 
on the Assabet river and the Marlborough branch of the Fitchburg» 
railroad, 28 miles west of Boston and 17 miles northeast of Worcester. 
It is quite a manufacturing center and has a population of perhaps 
5,000. 

In the awarding of the gas coal contracts for the ensuing year by the 
Philadelphia Gas Bureau, the Penn and Westmoreland Gas Coal Com- 
panies will each supply 78,657 tons ; the Newburg, Montana and Gas- 
ton Companies, 15,000 tons each; C. B. Oreutt, 25,000 tons; and the 
Manor Gas Coal Company, 5,000 tons. 








A WEEK ago we noted the appeal taken by the Hamilton (Ont.) Gas 
Company against the action of the City Asseseor in putting the gas 
mains of the Company on the taxable rolls at a valuation of $74,000, 
and intimated then the likelihood that Judge Muir, who reviewed the 
appeal, would decide in favor of the city. That surmise was correct, as 
witness the following opinion submitted by him : ‘‘ Formerly only land 
and personal property were liable to taxation for municipal purposes, so 
that an assessor had to be satisfied that any property about to be assessed 
belonged to one or other of these two classes before entering it upon the 
roll, for if it could not be included in either it could not be taxed. This 
is manifest from the opinion expressed by Chief Justice Draper in the 
Toronto Street Railway case, 37, U. C. Q. B., who, in giving judgment, 
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said that ‘ our assessment laws do not include easements as the subject 
of municipal taxes ;’ and also from that of Patterson, J., who, in the 
same case, held that by the use of the term land the soil itself was 
meant. At a later date the law was changed, and then a most com- 
prehensive clause, making all property liable to taxation unless ex- 
empt, was substituted for the somewhat exclusive terms of ‘land’ and 
‘personal property.’ It is quite reasonable to suppose that the object in 
view was to reach just such property as the kind in question. The sys- 
tem of gas mains, together with the right to occupy and use the land 
along the strests where the pipes are located, is a most valuable kind of 
property, and, of course, the owners should share in the burden of tax- 
ation. The proposition that such property is personal property is so 
completely opposed to the definitions given of the two general divisions 
of property into real and personal property as not to require to be dis- 
proved. Nothing short of an act of the Legislature could stamp upon 
such property the character of personal property. The contention that 
gas mains are not included in the provisions of sub-sections 9 and 101, 
it seems to rie, wholly fails, for the manifest object is not to restrict, but 
to supplement the meanings of the terms there used. The terms ‘real 
estate’ and ‘real property’ surely retain the ordinary and original 
meaning. Section 7 is the important one, and all kindred sections bear- 
ing upon the same subject should, if possible, be construed so as not to 
impair the force and effect of the comprehensive declaration that all 
property shall be liable to taxation.” 





At the annual meeting of the shareholders in the Lebanon (Pa.) Gas 
Company, held on the 7th inst., the retiring Board of Managers and 
Officers were re-elected by a unanimous vote, over two-thirds of the 
stock taking part in the ballotting. The re-election of Mr. John W. 
Mish to the dual post of Secretary and Treasurer marks the 39th suc- 
cessive time that he has been so honored, his service with the Company 
dating back to March, 1856. The Board declared a semi-annual divi- 
dend on the capital of 6 per cent., payable at the office of the Company 
from the 10th inst. 


AT the annual meeting of the Peoples Light and Heat Company, of 
Washington, Pa., the officers chosen were : Directors, Chas. Caldwell, 
Samuel Hazlett, Geo. L. Caldwell, W. L. McCleary and James Kuntz, 
Jr.; President, Samuel Hazlett ; Secretary and Superintendent, J. B. 
R. Streator ; Treasurer, Geo. L. Caldwell. 








The Electric Light and Power Company, of Syracuse, N. Y., has re- 
duced its rates for incandescent lighting from 14 cents to 12 cents per 
1,000 watts, with a rebate of 2 cents per 1,000 watts for payment before 
the 10th day of the month. 





Mr. WILLIAM Tracy, Superintendent of the Leavenworth (Kas.) 
Light and Heating Company, has at last prevailed upon his Directors to 
order a reduction in the selling rates, the same to take effect from the 
1st ins). The new lighting rate is $1.50 per 1,000 cubic feet, the rate for 
gas used for cooking, heating and power purposes, between the dates of 
May 1st and October 31st, to be $1.25 per 1,000. Mr. Tracy counts on 
securing 100 new consumers this year, and he certainly should not be 
wide of the mark in that estimate if liberal treatment is to aid in win- 
ning the battle. 





THaT the Leavenworth Company is in good standing with the local 
authorities is shown by the terms of the following lighting contract, 
submitted on behalf of the Company by President Harvey, and adopt- 
ed by the Council—the contract is to last for five years: ‘“* * * I 
respectfully submit a proposition to enter into a contract with the city 
for five years to supply the lights that may be required (both gas and 
electric) on the following terms, to wit:, For 50 or more are lights of 
2,000 nominal candle power, at the rate of $8 per lamp per month for 
the period of five years. Such of said lights as are located within the 
district bounded by the north line of Metropolitan avenue on the north, 
the Missouri river on the east, the south line of Spruce street on the 
south, and the west line of Broadway on the west, including all are 
lights on railroad crossings or tracks not within the above district, shall 
burn all night and every night in the month ; and all other lights not 
within the above limits and not on any railroad track or crossing shall 
burn every night until 12 o’clock, midnight, and during all dark hours 
every night after midnight. Said electric lights shall be placed at such 
points in said city as the Mayor and Council shall determine, provided 
that where the placing of such lights requires an extension to the pres- 
ent service no light shall be located more than two blocks from another 
are light. For each gas lamp, lighted and extinguished by moonlight 
schedule of 2,000 hours per annum, at $19 per year, and at the rate of 
$1.25 per 200 hours or fraction thereof in proportion for all extra gas on 





street lamps in excess of said schedule time that may be ordered by the 
Mayor and Council ; the lighting, extinguishing, cleaning and repair- 
ing of such lamps to be done by and at the expense of the Company 
the glass of said lamps to be cleaned at least twice every week during 
the continuance of the contract ; the city to use at least 100 lamp posts. 
For gas furnished the city for lighting city offices, city jail and fire de- 
partments, the rate to be $1.25 per 1,000 cubic feet. Where any new 
gas lamps are ordered necessitating the extension of any gas mains by 
the Company, the lampsso ordered shall not be discontinued during the 
continuance of the contract.” 





On the 6th inst. the Board of Gas and Electric Light Commissioners 
of Massachusetts handed down a decision in the matter of the applica- 
tion of the proprietors of the Gardner Gas, Fuel and Light Company, 
for approval to issue $50,000 of new stock. The petition recited that 370 
shares were to be used for the purchase of the gas plant at Gardner, the 
remaining 130 shares to be sold for the purpose of providing a fund for 
the betterment of the works. From investigation and examination the 
Board is satisfied that the fair structural value is somewhat less than 
named in the Company’s application, and that a smaller amount would 
be amply sufficient to cover all needed additions and improvements. 
The Board therefore approves the issue of $40,000 stock instead of $50,000. 





Mr. Ropert Buatr, ex-President of the St. John (N. B.) Gas Com- 
pany, died during the last week in December. He was in his 80th year, 
and wag a well known constructor of clipper sailing vessels in the days 
when the wooden bottoms of America covered the navigable waters of 
the globe. 


THE proprietors of the Covington (Ky.) Gas Light Company have re- 
elected Mr. Bradford Shinkle to the Presidency. Of course, Mr.W. B. 
Sellers was reappointed Secretary. 








A LocaL paper has the following to say about the Utica (N. Y.) Equi- 
table Gas and Electric Company : ‘‘ The amount of gas sent out from 
the works of the Equitable Gas and Electric Company, of this city, dur- 
ing 1894, was 86,000,000 cubic feet, and nearly 3,000 meters are in use. 
The gas department shows a fair percentage of increase, notwithstand- 
ing the general depression. About a mile of new street main was laid 
during 1894, and about $23,000 was paid out for local labor and salaries. 
About $46,000 was expended for material, most of which was spent in 
Utica. There has been paid out for State, county and city taxes, 
$6,904.53, and 190 gas stoves and like appliances have been sold and put 
in operation during the year, which represents an increase of 44.6 per 
cent. in this department. The total number of stoves and other appli- 
ances in use is about 500. The electric light department receipts for the 
year show a slight falling off, while the electric motor department re- 
ceipts show an increase of about 9 per cent. The Company is endeavor- 
ing to give the best possible service, and requests that anything short of 
this may be promptly reported to the office.” All of which goes to show 
that Supt. Pinkney is as skillfull as ever in his management. 





THE officers chosen by the Directors of the Auburn (N. Y.) Gas Com- 
pany are: President, E. H. Avery; Vice President, James C. Reed ; 
Secretary and Treasurer, D. M. Dunning. 





Tue Citizens Gas Light Company, of Reading, South Reading an] 
Stoneham, Mass., has applied to the Board of Gas and Electric Light 
Commissioners for sanction to a proposed bond issu 2 of $50,000. 





THE proposal to establish a gas works at Mount Vernon, Ills, mention 
of which has appeared in the JOURNAL, has advanced to the point of 
complete organization. The corporate title is that of the Mount Vernon 
Gas Company, and it is capitalized in $100,000. The officers are: Di- 
rectors, 8. H. Watson, C. W. Pavey, Adam Culli, Dr. W. D. Green, 
D. F. Hamlick, C. A. Funk and E. M. Pavey ; President, Dr. W. D. 
Green ; Secretary, Louis G. Pavey ; Treasurer, S. H. Watson. Works 
will be erected at once. 





Tue latest case of ‘‘ financing ” seems to be that involved in the re- 
organization of the Grand Radids, (Mich.) Gas Company, an option for 
which, at a valuation of $1,200,000, is held by Eastern parties who have 
had much experience in this sort of game. 





Tue sale.of the Saratoga (N. Y.) Gas and Electric Light Company’s 
property, under a decree in foreclosure proceedings, has been postponed 
to noon of March 28th. 

Tur Athens (Ga.) Gas and Electric Light Company’s plants have 


been leased by Messrs. W. A. Mallory and Lamar Lyndon, both of 
Athens. 
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The Market for Gas Securities. 





Consolidated is somewhat stronger than at 
time of last writing, the bid price to-day (Fri- 
day) being 129, as against 128, and it is also 
suggested that city shares may reach much 
higher figures, on the ground that Governor 
Morton is a believer in fair play for corpora- 
tions. That understanding takes quite a bit 
away from the importance of the Assembly and 
Senate in respect of possible gas legislation. 
Meanwhile Speaker Fish’s Assembly Committee 
on Electricity, Water and Gas, looks to be an 
odd aggregation. Other city shares are strong. 

Brooklyn securities are at nominal figures, 
and it is predicted that Gen. Jourdan is to be 
the head of the future combined Company. 
Chicago gas has declared its regular, quarterly 
dividend of 14 per cent., payable on the 22d 
inst., and the shares are very strong, the open- 
ing to-day being made at 773. Much amusing rot 
is going on about the reorganization of the Com- 
pany. There is no doubt a new deal is to be 
made, but if Mr. Benedict wishes to remain as 
the Company’s head, all the deals and dealers 
this side of Chicago could not remove him. 
The general market is all in favor of the in- 
vestor. 
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The Western Gas Construction Co., Fort Wayne, Ind....... 58 
ELECTRICAL APPARATUS. 

Wm. Henry White, N. Y. City.......... satibeeone eece 67 
GAS ENGINES. 

Otto Gas Engine Works, Phila., Pa.........c0.csseceeeseees % 
ENGINES AND BOILERS, 

The Hazelton Boiler Co., New York City... becaacens bite esees ae 
PURIFIER SCREENS. 

John Cabot, New York City........cccccsecssccccevccsceees 63 
GAS STOVES. 

American Meter Co., New York and Philadelphia.......... 55 
The Goodwin Meter Co, Phila., Pa .........sseecssseseees q 
George M. Clark & Co., Chicago, LIS.........seeee.see eens 53 
Maryland Meter and Manufacturing Co., Baltimore, Md..... 70 
The Schneider & Trenkamp Co., Cleveland, O...... sooo cee 

GAS FURNACES. _ 
Pennsylvania Gas Furnace Co., Buffalo, N. Y.......e+.+e00 953 
CHINA GAS KILNS. 
F. A. Wilke, Richmond, Ind.........cceccececccccecseccsecs 53 
GAS FLOW COMPUTERS, 
Wim. Cox, Stapleton, N.Y.....cccccccsccccccccsccccccssevecs 68 
COIN WRAPPERS, 
Alvord & Co., Detroit, MiCh.....cccscccccccccccscevcsscsces 15 
PATENTS. 
H. B. Willson & Co., Washington, D. C.........seeeseseeees 54 
eeeenemeneeee 





Lungren Lamps For Sale. 


30 Lungren & Gordon Lamps, in first- 
class condition, for sale very cheap. 
Information and price on application to 


WATERTOWN GAS LIGHT CO., 


1023-tf Warertows, N. Y. 


Coal Tar For Sale. 


The Watertown (N. Y.) Gas Light Co. will receive bids for 
their Coal Tar Production of 1895. Process, all coal; pro- 
duction, about 500 bbis. Put up in 50-gal. barrels f.0.b, cars 
Watertown, N.Y. Bids to be opened and contract to date 
from March 1, 189. WATERTOWN GAS LIGHT CO., 
1023-tf Watertown, N. Y. 


pepe i Prevented 


Gas Pipes and Water Pipes Protected 
from Corrosion of Eleetrie Railway 


Currents by Patented Process. 
IN USE AT NEWARK, N. J. 


HAROLD. P. BROWN, Electrical Expert, 


Edison Building, New York. 


pondence solicited from ~~ Officials and Managers of 
Gas Works, Water Works, and pee Railways. Refers to 

A. Edison. Orange, N. J.; F. 8. Pearson. Chief Engr. 
Metropolitan Traction Co., N. Y.: David Young, Gen’! Mangr. 


Consolidated Traction Co. Jersey Ma d 
Prest. Board of Works, Newark, N. ;’ Newark City Gas Co., 




















Newark, N. J. 
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Situation Wanted 


By young man, graduate of one of the leading technical schools 
of the country, 


As Assistant to the Superintendent of a Gas Works. 


Has a general knowledge of the gas business, and a thorough 
preparation in all the chemical! work involved. Address 
1026-4 *'W. M. B.,” care this Joudral. 





ENGAGEMENT DESIRED 


By a thoroughly competent 
Gas Engineer and Superintendent. 
Satisfactory references. Address 

“Z. U. P..” care this Journal. 


DIVIDEND NOTICE. 


OFFICE OF THE UNITED GAS IMPROVEMENT COMPANY, } 
813 DREXEL BUILDING, PHILA., Dec. 27, 1394. 


The Directors have this day declared a quarterly dividend of 
two (2) per cent. ($1 per share), payable on Jannary 15, 1895, to | 
stockholders of record at close of business December 31. Checks 
will be matied, 

1022-2 


1022-tf£ 


EDWARD C. LEE, Treasurer. 


FOR SALE, 
Six Baltimore Retorts, 


New, and in perfect condition, with Blocks to set in, an 8-foot 
Arch, “ Cambridge Setting."’ Size, 14in. by 28 io. by ¥ft. Ad- 
dress KINGSTON ELECTRIC CO., 

1021-3 Kingston, N. Y. 











| 

MANUFACTURERS’ ACENCY. | 

A salesman and general office man of 25 years’ experience, en- 
ergetic, capable and reliabie, and accustomed to handling 
specialties, desires to represent a manufacturer from Jan. 1st. 
Either wrought iron pipe, or supplies for gas, steam, water, 
and oil; or a line of gas cookers and heaters, oil stoves, etc. | 
Large acquaintance among jobbers, retailers and consumers. | 


Al references. Address, * L. 8.,"’ care this Journal. | 
1018-2 


The Addyston 
Pipe & Steel Co. 
Cincinnati, O. 


have unusual facilities 
for prompt and econom- 
ical manufacture of 


Water and 
Gas Pipe. 


Requests for prices 
from Engineers, Cor- 
porations and Munici- 
pal Officers, solicited. 





Utilize Your Cas Liquor. 


a Eset 








PENSES. 








MOSES G. WILDER, 


Mechanical Engineer, 
816-822 Cherry St., Phila., Pa. 


MANUFACTURER OF 


Gas 
Governors, 


Governor 
Gas Burners, 


Gas Cocks 
and Fittings, 


In addition to a full assortment of Volumetric Governors, etc., 
I am now making MERCURY PRESSURE GOV- 
ERNOBS of all the usual sizes, adapted to use upon Gas 
Stoves, Furnaces, and Meters. The same careful attention to 
details of design and workmanship which has established the 
reputation of WILDER’S VOLUMETRIC GOV- 
ERNOBS will be given to the new line. They have been 
thoroughly tested in. many places during the past year, and have 
given entire satisfaction. The price is very low, and but for a 





- | complete system of machinery adapted to this work, it would be 


impossible to sell them at the price. I hope for large orders, as 
they become known, in consequence of the low price and good 
quality. 








THE GAS APPLIANCE EXCHANGE, 
20 S. Fifteenth Street, 
Philadelphia, Dec. 28th, 1894. 
To COL. W. E. BARROWS, G. M., Welsbach Light Co., Gloucester, N. J.: 


Dear Sir—Owing to the severe storm of Wednesday night, which did so much 


damage to telegraph, telephone and electric light property in the City, I considered 


it would be well to examine the Welsbach lights in Rittenhouse Square. 


I there- 


fore sent a man to make a critical examination of the lights, after they had been 


lighted the following night. 


It gives me great pleasure to state that of the 48 lights 


in the Square, not one was out of order ot required repairing, all of them being in 


perfect condition, and showing no sign of being affected by the storm. 


Very truly yours, 


R. J. ROLSTON, Superintendent. 
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THE HAZELTON OR PORCUPINE BOILER. F. BEHREND, 


» eae ty en i German (Stetin-Didier Clay Gas Retort, 
Economy, Safety, Durability, Se ree 

Efficiency, Capacity, Stettin “Anchor” & “Eagle” Brand Portland Cement 
Quality of Steam Produced, ror ic 

Genmustion of Fuel, Read, Holliday & Sons, Ltd, 
Accessibility for Internal and 


age No. 7 Platt St., N. Y. City. 
External Inspection=Cleaning. mio y 


SEND FOR CATALOGUE AND REPORTS OF TESTS. HYDRATED 


THE HAZELTON BOILER GO., OXIDE OF IRON 
' ” For Gas Purification. 











2—EEEE7~ 


| 





| 








Sole Proprietors and Manufacturers, 
No. 716 East {3th Street, New York, U.S. A. 


Cable Address, “ PAILA,” New York. " wins Analysis, Samples and Particulars on Applica- 
Long Distance Telephone, 1229--18th St., New York. ,§ tion. 


Not Connected with any other Concern in the U.S. 
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| | a GOMPRESSORS 
THE CHEMISTRY OF ILLUMINATING GAS, “Souris 














By NORTONiH. HUMPHRYS. Price, $2.40. COAL Fr ol ge aaa 
Orders may be sent to CLAYTON AIR COMPRESSOR WORKS, 
A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 26 Cortlandt Street, New York. 

















RELIABLE 


Gas Stoves, 


PARLOR GRATHS and RADIATORS, ASBESTOS BACK 
and ILLUMINATING FLAME STOVES 


- Twelve new Heaters of beautiful design and finish added to our 
already large line for 1895, swelling the number of Reliable Heaters to 


48 Sizes and 106 Styles. 


Compare this number with any other two lines of Heaters on the 
market. Manufactured in all known styles and sizes, ranging in price 
from $4.00 to $26.00, and in finish from a plain iron to a full nickel or 
brass plated Stove. OUR NEW BRILLIANT RELIABLE No. 849 
is by far the most beautiful Cylinder Stove ever offered the public. 


* SEND FOR 1895 CATALOGUE. 


6 The Schneider & Trenkamp Co., 


Sole Manufacturers, 
Cleveland, Ohio. 
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JEWEL GAS RADIATORS. 


The Perfect Room Heaters. 














If these Radiators were simply a duplication of what has 
been done, they would be worth but a passing notice. 





























One Continuous Tube 

Instead of ua Single Tube Construction. 
This gives greater burner capacity. 

Central Draught Tubes. 


This permits chimney connection, 
without extra cost in fuel. 


All Parts Near Burners are Cast Iron, 


All Outside Upper Tube Casings are 
Enameled. 





—SEND FOR CATALOG. 


GEORGE M. CLARK & COMPANY, Makers, |49-(61 Superior St, Chicago. 


David Leavitt Hough, INTERESTING TO GAS MANUFACTURERS ! 


19 W. jist St.,N.Y. City. | Wilke China Kiln 
& 


Investment Property Appraiser, Consulting | 
For Firing Decorated -China 


and Contracting Engineer. 
Extensions to Existing Gas Plants and __.... With Illuminating Gas. — 
Initial Plants Designed. AWARDED THE HIGHEST HONORS, MEDALS 
Bids obtained, checked and tabulated, ready Ss COLUMBIAN EXPOSITION. ‘ 


for Board or Commtttee meetings. Work fol- M Valuable I; 
lowed at the Shops.to secure Proper Attention ee 
added to this Kiln in 


and Speed, and Inspected during Erection. 
: the Last Year. 


~ Not a Toy, but a Practical 
Kiln. 


Has Never Failed to Give Satisfaction. 


Guaranteed to fire China suc- 
cessfully, and without any dis- 
coloration from fuel used. 
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T. G. LANSDEN, 
Consulting and Contracting Gas Engineer. 


Estimates, Plans and Specifications for New Works (Coal | 
or Water Gas), and for Extensions or Alterations. 


Security Bldg. (Room 206), St. Louis, Mo. | 
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Thousands in use, and not a 
single failure. 


f. | Reenter ue ae. 


Patent Lava Gas Tips. | 
‘1 ) UNIFORMITY 


Full directions furnished with each 














| Kiln sold by which 
y which any amateur can 
GUARANTEED. | fire it without any previous knowledge 
ALL SIZES of this branch of the work. Send for 
AND SHAPES 1 ie descriptive circular. Address 
D. M. STEWARD MFG. CO., | a F. A. WILKE, 
CHATTANOOGA, TENN: “Tas wis : Richmond, Ind. 








NEWBIGGINGS HANDBOOK FOR GAS ENGINEERS AND MANAGERS. 


Price, $6.00. A. M. CALLENDER & CO. 32 Pine Street, N. Y. City 
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CHAS. M. JARVIS, Prest. & Chief Engineer. BURR K. FIELD, Vice-President. FRANK L. WILCOX. Treasurer. GEO, H. SAGE, Secretary. 


BERLIN IRON BRIDGE CO. 


| 


— 
=. 
a | 





fe 


The above illustration is taken-from a photograph, and shows an interior view of the Engine Room for the Narragansett Electric Lighting Co., 
at Providence, R. I. This plant is probably one of the best electric lighting plants in the United States. The Roofs of the entire plant 
were designed and built by us of iron, covered with our Patent Anti- Condensation Corrugated Iron Roof Covering, guaran- 

~ teed as absolutely fireproet ; and we further guaPanteethat the Corrttgated Ison will not-dripitrthetoldest weather. 





Write for Illuatrated Catalogue. 


Office and Works, No. 6 Railroad Avenue, East Berlin, Conn. 


= 











Acex. C. Humpurers, M.E., Arruur @. GLAsaow, M.E., 
MAHHATTAN LIFE BUILDING, CaBLe ADORESS, 9 wicronia 8, 
(64 sroapwar,) LONDON & NEW YORK, LONDON, 8. W., 

maw YORK. ** MuUM@LAS.** ENGLAND. 






















“HUMPHREYS & GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 








To Gas Companies. [DURAND WOODMAN, PhD., 


ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT. 
We make to order CAP BURNERS to burn any amount 


ele arene ee 


Remee Come: «| sis Sunvion outanns parr roxre nt srauir| CO} EA FS INT TSE. 


eport, whether atent can be 


Analytic and Technical 


r fee not due 
2° Boeke Fee oOo. A. GEFROREZR, Fuel and Gas Coals, Gas, Materials for Purification, Water, etc. 


Behe D.o. 248 N. Sth 8t., Phila., Pa.| Laboratory, 127 Pear! (SO Beaver) St. N.Y. , 
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(Copyrighted, 1894, by the AMERICAN METER Co.) 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 








PUBLIC LIGHTING TABLE. 








JANUARY, 1895. 





||Table No. 2. 

















- Table No. 1. | NEW YORK 
B FOLLOWING THE cITY. 
= MOON. | ALL Nieut 
A LIGHTING. 
a E | Light. |Extinguish. Light. x 
ae | P.M. | A.M. 
Tue. | 1| 9.10 pm) 6.20 am|| 4.50 | 6.30 
Wed.| 2/10.10 6.20 || 4.30} 6.30 
Thu. ! 3/11.10 FQi 6.20 || 4.30 | 6.30 
Fri. | 4/12.10 am} 6.20 || 4.30 | 6.30 
Sat. | 5) 1.20 | 620 || 4.30| 6.30 
Sun. | 6| 2.30 6.20 4.30 | 6.30 
Mon.} 7} 3.50 6.20 4.30 | 6.30 
Tue. | 8} 5.00 6.20 4.40 | 6.30 
Wed.| 9|'NoL. |NoL. 4.40 | 6.30 


Thu. |10!No lL. ruiNo L. 4.40 | 6:30 
Fri. |11;NoL. |NoL. 4.40 | 6.30 
Sat. (12! 5.30pm) 7.40 pm|| 4.40 | 6.30 
Sun. |13} 5.30 9.00 4.40 | 6.30 
Mon. /14/ 5.30 =/|10:20 4.40.| 6.30 
Tue. | 15) 5.30 11.30 4.50 | 6.25 
Wed. |16| 5.30 12.40 4.50 | 6.25 
Thu. |17| 5.30 Lo} 1.50 am) 4.50 | 6.25 
Fri. |18}.5.30.+ | 3.00. || 4.50) 6.25 
Sat. |19| 5.30 4.10 4.50 | 6.25 
Sun. |20) 5.40 5.20 4.50 | 6.25 
Mon. }21)| 5.40 6.10 4.50 | 6.25 
Tue. | 22) 5.40 6.10 5.00 | 6.25 
Wed. | 23) 5.40 6.10 5.00 | 6.25 
Thu. |24| 5.40 6.10 5.00 | 6.25 
Fri. |25) 5.40 nm) 6.10 5.00 | 6.25 
Sat. |26) 5.40 6.10 5.00 | 6.25 
Sun. |27! 5.40 6.10 5.00 | 6.25 
Mon, |}28| 5.406 6.10 5.00 | 6.25 
Tue. |29| 5.40 6.10 5.05 | 6.15 
Wed. |30)| 9.00 6.10 5.05 | 6.15 
Thu. |31/10.00 6.10 5.05 | 6.15 





























TOTAL HOURS LIGHTING 
DURING 1895. 








By Table No. 1. By Table No. 2. 

Hrs. Min. Hrs. Min. 
January ....237.00 | January. ...423.20 
February. ..196.40 | February. ..355.25 
March..... 195.50 | March.....355.35 
April.......165.30 | April...... 298.50 
Sa 153.40 | May....... 264.50 
June ......138.20| June...... 234.25 
ni ET 146.30 | July.......243.45 
August ....152.50 | August ....280.25 
September..165.10 | September. .321.15 
October....186.10 | October .. ..374.30 
November.. 204.10 | Novembér ..401.40 
December. .219.30 | December. .433.45 











Total, yr..2161.20 | Total, yr...3987.45 
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ROOTS’ 
GAS EXHAUSTERS. 


We take pleasure in illustrating herewith our latest improved 
Gas Exhauster. 

It is without question the most perfect Exhauster ever 
constructed. 














| 
} 

















= Inquiries 
Improved 
Automatic Cheerfully 
Gas Governor Answered. 
and 
Steam Bye- Send 
Pass Valve 

: for 
are the best 
in the market. | Catal . 


























BYE=-PASS »» GAS VALVES. 
Pipe Fittings of all Kinds and Designs to Suit Conditions. 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 


S. S. TOWNSEND, Gen. Agt., COOKE & CO., Selling Agts., 163-165 Washington St., N. Y. City. 
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THE UNITED 











GAS IMPROVEMENT CoO., 











DREXEL BUILDING, PHILA., PA, 





Inquiries from any part of the United States 
should be addressed to the Philadelphia Office. 





BUILDERS OF 







THE STANDARD LOWE WATER GAS APPARATUS. 
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BUILDERS, LESSEES AND PURCHASERS OF GAS WORKS. 












Water Gas Plants, either independent or auxiliary to Coal Gas Works, erected to 
meet any conditions. Apparatus designed to use any grade of Oil, 
and Anthracite Coal, or Gas House or Oven Coke. 









PAMPHLETS, PLANS AND ESTIMATES FURNISHED UPON AP®LICATION. 
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THEE WESTERN GAS CONSTRUCTION co. 








Fort Wayne, IND. 


Engineers & Builders. 


IMPROVED 


LOWE 


WATER GAS 
Apparatus. 


PURIFIERS, 
CONDENSERS, 
SCRUBBERS 
EXHAUSTERS 


CENTER VALVES, 
operating 1 to 4 Boxes. 


COAL GAS BENCHES, 
Etc., Etc. 


New York Office, No. 32 Pine St., WM. HENRY WHITE, Engineer. 








THe 


MANUFACTURERS OF 


VALVES, 


Double and Single Gate, } in. to 72 in., outside and 


inside Screws. Indicator, etc., for Gas, 


. SEND FOR CIRCULAR. 


Hydraulic Main Dip Regulators, Check Valves, 
Foot Valves, Yard Wash and Fire — 


OFFICE AND WORKS: 
938 to 954 River St., 





Water, Steam, Oil and Ammonia. 





TROY, N.Y. 


SEND FOR CIRCULAR. 


& 67 to 83 Vail ret 








. NEW YORK MARINE PAINT CO. 
LUDLOW VALVE MFC. CO., 


Successors to TRACY & HADDEN. 


=) 
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a UFACTURERS OF _ 


PAINT “s" Holders 


And all Ironwork about Gas Works. 
POU CHEE Pwsis, N. 


GASHOLDER PAINT. 


Use Only 


THE COVERNMENT WATERPROOF PAINT. 


Proof against Ammonia, and Absolutely Waterproof. Send for Prices and Particulars. 


THE GOVERNMENT WATERPROOF PAINT CO. 104 High Street. Boston. Mass. 


CHAPMAN VALVE MANUFACTURING 60,, 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Fic. 


Also, Gate Fire Hydrants with and without Independen 
Nozzle Vaive. All Work Guaranteed. 
Works & Gen’! Office, Indian Orchard, Mass, Treasurer’s Office, 72 Kilby & 112 Milk Sts., Boston Mass 


Chicago Office, 24 West Lake St. New York Office, 28 Platt St. 
: St. Louis Office, L. M. Rumsey Mfg. Co.,-810 North Second St 
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NATIONAL GAS«s WATER Go., 


218 La Salle St., Chicago, Ill... 








IRWIN REW, President and Treasurer. E. E. MORRELL, Vice-President and Engineer. N. A. McCLABY, Secretary and General Manager. 











Builder and Operator ofr Gas Works. 
SOLE OWNER OF THE SOLE OWNER OF THE 


REW APPARATUS, | MORRELL APPARATUS, 


FOR THE MANUFACTURE OF CARBURETED WATER CAS | FOR THE MANUFACTURE OF CARBURETED WATER CAS 
DIRECTLY FROM LOW CRADE SOFT COAL AND CRUDE FROM HARD COAL OR COKE AND CRUDE OIL OR NAPH- 


OIL AND NAPHTHA. THA. A WELL-KNOWN TYPE, SIMPLE, ECONOMICAL 
A DEMONSTRATED SUCCESS. AND EFFICIENT. 


PLANS AND CUARANTEED ESTIMATES FURNISHED UPON APPLICATION. 


CONNELLY IRON SPONGE AND GOVERNOR CO., 


(Successors to CONNELLY & CO.) 
MANUFACTURERS OF GAS WORKS SPECIALTIES. 


Saves money, saves labor, and is the most efficient purifying material ever offered as a 
66 ” y> ’ purlying e€ 
cS TRON SPONGE. substitute for lime. We guarantee a large saving, both in cost of material and labor. 














AUTOMA TIC OVER FOUR HUNDRED NOW IN USE! NO WORKS COMPLETE WITHOUT IT! 
WILL PAY FOR ITSELF WITHIN A YEAR! ITS SERVICE SECURES PERFECT DISTRIBUTION; 
GOVERNOR REDUCES LEAKACE TO MINIMUM, and BENEFITS THE COMPANY and CONSUMER ALIKE! 
° 


IT IS THE ONLY RECOCNIZED AUTOMATIC COVERNOR IN THE WORLD! 





Designed particularly for small works. Combines Exhaust Tube, Steam Governor, Gas 
STEAM JET Compensator and Bye-Pass Valves in the most compact form possible. Occupies but 
little space; uses very little steam; saves formation of carbon in retorts; increases yield 

EXHAUSTER. 10 to 15 per cent. No works too small to use them profitably. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR CO., No. 365 Canal St, New York. 


WILBRAHAM BAKER BLOWER COMPANY TRON MASS 


Successors to WILBRAHAM BROS., For Gas Purification. 


Philadelphia. Pa., Acts immediately, and more efficiently 


SOLE MAKERS OF than any other purifying agent 
now in use. 


THE HUN TOON GAS GOVERNOR, sempont chemical wors 


JOHN SCHRIEVER, Manager. 
The Best Governor in the Market for Rotary or _| Greenpoint Ave. & Newtown Creek, Brooklyn N.Y. 


Steam Jet Exhausters. DOUGLAS? FERRIC OXIDE 


For Gas Purification 
Wilb h Cc B=zh ¢ Is a superior natural Hydrated Oxide of Iron. 
ra am as aus ers, Will give a higher purification per bushel than 
any other material. We ship the pure Oxide 
: of Iron, containing no sawdust, thus effecting 
BAKER ROTARY PRESSURE BLOWERS, ——|ssrmem'micioine te svt 
j furnish the diluent at a nominal cost. It is now 
used by the largest gas companies in the West. 


hLhM~ra.c. rotary Eastom Putte. ees 
Catalogues and Prices on Application. H.W. Douglas ("cas company ) ANN Arbor, Mich. 
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JAMES D. PERKINS. PERKINS ox coa., 


F. SEAVERNS. 


228 & 229 Produce H=xchange, New York City. 


TIDEWATER SALES ACENTS FOR THE FOLLOWING 


Standard Gas Coals and Cannel: 
Qcean Mine Youghiogheny Gas Coal, 


Clinch Valley Gas 


Goal, and the 


Old Kentucky Shale, for Enriching Purposes. 


Cargo Shipments from New York, Philadelphia, Baltimore and Norfolk. 


Single carloads or more delivered at any required point in the United States or Canad». 








SCciIiENTIEFIC BOoOoE Ss. 





ING’S TREATISE ON THE MANUFACTURE OF COAL | 


GAS. Three vols.; $10 per vol. 


GAS MANUFACTURE, by WILLIAM RICHARDS. 4to., with 
numerous Engravings and Plates, in Cloth binding. $12. 


TECHNICAL GAS ANALYSIS. $3. 
GAS CONSUMER'S GUIDE. $1. 


GAS CONSUMER’S HANDBOOK, by WILLIAM RICHARDS, C.E.; 
18mo., Sewed. 20 cents. 


A PRACTICAL TREATISE ON GAS AND VENTILATION 
with Special Relation to Dluminating, Heating, and Cooking 
by Gas, by E. E. PERKINS. $1.25. 


CHEMISTRY OF ILLUMINATING GAS, by NORTON H. Hum- 
PHRYS. $2.40. 


PRACTICAL TREATISE ON HEAT, by THOomas Box. Sec- 
ond edition. $65. 


PRACTICAL PHOTOMETRY; A GUIDE TO THE STUDY OF 
THE MEASUREMENT OF LIGHT. By W. J. DIBDIN. $3. 


TRAINS IN IRONWORK, by H. ADaMs. With plates. $1.75 


GAS WORKS—THEIR ARRANGEMENT, CONSTRUCTION, 
PLANT, AND MACHINERY. $5. 


COAL; ITS HISTORY AND USE. by Proy. THORPE. $3.50. 
THE GAS WORKS OF LONDON, by CoLBURN. 60 cents. 


HEAT A MODE OF MOTION, by JOHN TYNDALL. $2.50. 


The above will be forwarded by 





THE MANAGEMENT OF SMALL GAS WORKS, by OC. J. R. | 
HUMPHRKYs. $1. 


MANUAL FOR GAS ENGINEERING STUDENTS, by D. LEE, | 
40 cents. 


| 
| 
| 


THEORY OF HEAT, by J. CLERK-MAXWELL. $1.25. } 


NEWBIGGING’S HANDBOOK FOR GAS ENGINEERS AND 
MANAGERS, by THOS. NEWBIGGING. Fifth editign. $6. 


A TREATISE ON MASONRY CONSiRUCTION. BARKER. $5 


| GAS ENGINEER'S LABORATORY HANDBOOK, by JoHN 


HORNBY, F I C., $2 50. 


| GAS LIGHTING AND GAS FITTING, by W. P. GERHARD. 


AMMONIA AND AMMONIUM COMPOUNDS, by Dr. R. AR-| 
NOLD. $2. | 


THE DOMESTIC USES OF COAL GAS, AS APPLIED TO | 
LIGHTING, by W. Suae. $1.40. 


DIGEST OF GAS LAW. $5. 


DISTLLATION OF COAL TAR AND AMMONIACAL LIQUOR, 
by GEO. LUNGE. New Edition. $12.50. 


A TREATISE ON THE COMPARATIVE COMMERCIAL VAL 
UES OF GAS COALS AND CANNELS, by D. A. GRAHAY 
8vo., Cloth. $3. 


THE AMERICAN GAS ENGINEER AND SUPERINTEND- 
ENT’S HANDBOOK, by WM. MOONEY. $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY, by Professor 
VicTOR VON RICHTER. $2. 





ILLUMINATING AND HEATING GAS, by W. Burys. $1.50, 


50 cents. 


AMERICAN PLUMBING, by ALFRED REVILL. $2.00. 


ELECTRICITY. 


THE ELEMENTS OF ELECTRIC LIGHTING, Including Elec 
tric Generation, Measurement, Storage, and Distribution, by 
PHILIP ATKINSON. $1.50, 


ELEMENTARY ELECTRICITY, by Pror. F. JENKIN. 40cts 
ELECTRIC TRANSMISSION OF ENERGY, by G. Knapp. $3 


ELECTRICIAN’S POCKET-BOOK, by MONROE and JAMIESON. 
$2.50. 


MAGNETISM AND ELECTRICITY, by J.OVEREND. 40 cents. 
ACCUMULATORS, by Str D. SALOMONS. $1.50. 
DYN. MO BUILDING, by F. W. WALKER. 80 cents. 


| ELECTRIC LIGHTING FROM CENTRAL STATIONS, by G 


HANDBOOK FOR MECHANICAL ENGINEERS, by Heyer | 
ADAMS. $2.50, 


FUEL AND ITS APPLICATIONS. $7.50, | 


express, upon receipt of price. 


FoRBES. Paper. 40 cents, 


DOMESTIC ELECTRICITY FOR AMATEURS, by E. Hospi 
TALIER. $3. 


If sent by mail, postage must be added to 


above prices. We take especial pains in securing and forwarding any other Works that may be desired, upon 
receipt of order. All remittances should be made by check, draft, or post office money order. 


A. M; CALLENDER & CO., 32 Pine Street, New York. 











Jan. 14, 1895. 


American Gas Light Zourual. 


61 








GAS ENRICHERS. 


GAS COALS. GAS COALS. 





The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


Cork, :E. 


MINES, = - £Clarksburgh, Harrison Co., West Va. 
WHARVES, - <= «= Locust Point, Baltimore, Md. 
OFFICE, - - = 44 South Street, Baltimore, Md. 
ROUSSEL & HICKS, BANGS & HORTON 


rt AGENTS, } 


71 Broadway, N. Y. 60 Congress St., Boston. 


ENRICH YOUR GAS 


WITH OUR 





“Bear CREEK” (ANNEL 


14,630 Cu. Ft. of 41-Candle Gas and 
995 Ibs. of good Coke per 


ton of 2,240 Ibs. 


Log Mountain Coal, Coke & Timber Co., 


PINEVILLE, KY. 


MACFARLANE & CO., Louisville, Ky., Agts. for U.S. and Canada, 


KELLER ADJUSTABLE 
COKE CRUSHER, 


ear Simple, Durable. Will 
rush any Size Desired. 











——— a + 


PENN GAS COAL CO. 


OFFER THEIR 


Coal, Carefully Screened ="<Prepared for Gas Purposes, 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office: 
Room 720, Reading Terminal Building, Phila., Pa. 


Points of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River; Pier No. 1 (Lower Side), South Amboy, N. J. 














EpmunpD H. McCuu.Louana, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, 


THE WESTMORELAND GOAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio ee in Westmoreland County, Pa. 


PwroOoiInNTsS OF SHBIFYPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS GESaMA LARD, N. Y. 





Cc. M. KELLER, 
fee. & Supt. Gas Lt. & Coke Co , 
Columbus, Ind. | 
pare scermentn Soiicited. 


King’s Treatise on Coal Gas. 


The most complete work on Coal Gas ever published 
Three Vols. Bound, $30. 
CALLENDER & CO., 82 Pine Street, New York. 








A. M. 


WILBUR H. TOWNSEND, 
Naphthas, Gas and Fuel Dis and Crude 


Petroleum for Gas Companies. 
Room 115. 29 Broadway, N.Y. City. 











Since the commencement of operations Wy this Company its well-known 
|Coal has been largely used by the Gas Companies of New England and the 
| Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South $d St, Phila., Pa. 


THE SUN OIL CO. 


OHIO CRUDE OIL, 


388 to 41 Degrees Gravity. 
Toledo, O., and Pittsbureaeh, Pa. 














Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 











Correspondence Solicited 





GAS OIL. 


26 Broadway, New York City. 
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__meronts AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 


RETORTS AND FIRE BRICK. 





JH. GAUTIER & a COMPANY 


GREENE “nua “a STREETS, 
JERSEY CITY, N. J. 


MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 
Fire Sand in Barrels, 


"J. H. GAUTIER, Prest. Cuas. E. GAUTIER, Sec. & Treas. 
Cuas. E. GREGORY, V.-Prest. DaviID R. DaLy Gen’l Mang’r. 





Brooklyn Fire Brick Works 


CLAY RETORTS, FIRE BRICK 
Gas House and other Tile. 





Office, 88 Van Dyke St., Brooklyn, N.Y 


LACLEDE FIRE BRICK MFG. CO., 


Fire Brick, Gas Retorts, 


ST. LOUIS STANDARD SEWER PIPE. 
Blast Furnace and Cupola Linings, every description of Fire 
Clay Material, Fire Clay Flue Linings, Chimney Tops 
Dry Milled and Crude Fire Clays, etc. 

OFFICE AND DEPOT 
901, 903, and 905 Pine Street, 


ST. LOUIS, MO. 





ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


OFFICE FOOT OF HOUSTON ST., E.B., N.Y. 


Gas Retorts, 


TILES, FIRE BRICK. 
AND EVERYTHING IN THE FIRE CLAY LINE. 





MANHATTAN FIRE BRICK AND 
ENAMELED CLAY RETORT WORKS. 
ADAM WEBER, Proprietor. 


Works, Weber, N. J. 
Office, 633 East 15th St., New York. 








Modern Recuperative 
Furnaces 


AND 


Standard Fire Brick and Gas Retorts, 












Fire Brick 
AND 


-CLay RETORTS# 














Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.— 


JAMES GARDNER, JR.., 


Successor to WiLLrIAM GARDNER &@ SON. 


Fire Clay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 


Conestoga Bldg., Wood & Water Sis, 
PITTSBURGH, PA, P.0. Box373. | 











EXCELSIOR FIRE BRICK & CLAY 


HENRY MAURER & SON 
RETORT WORKS 


OFFICE, 418 to 422 East 23d St., N. Y 


Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Etc. 


GEROULD'S IMPROVED RETORT CEMENT. 





A cement of on mouth- 
ee, blast furnaces 
and cupolas. This anor ba ready for use Economic 
and thorough in 
i 
In Casks, 50 poms at 5 cents per pound. 
In Kegs, 100 to 200 


oe “ ae 


In Kegs less than 100 “ 
Cc. LL. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.Y. 


Western Agent, H. T. GEROULD, Centralia, Ills. 


-Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
Mermod-Jaccard Building, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our immense establishment is now employed almost en_ 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retorts. 





We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 








THOS. SMITH, Prest. Avaust LAMBLA, Vice-Prest. & Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 





Clay Retorts, Blocks & Tiles 
FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Baff Ornamental Tiles and Chim- 
ney Tops. Drain and Sewer Pipe (from 
2 to 30 inches), Baker Oven Tiles 
13x123x23 and 10x10x2 


WALDO BROS., 88 WATER 8T., BOSTON, MASS 


Sole Agents for New England States. 














and of Gas Cooking and Heating Appliances. 





Kine’s Treatise on Coal Cas. 


Standard text-book for the Engineers and Managers of Gas Works, ‘and for all who are concerned or take an interest in the manufac- 
ure and distribution of Coal Gias, and in the utilization of the Secondary Products resulting therefrom; treating also of the Gas Engine 
A. M. CALLENDER & CO., 32 Pine Street, N. Y. City. 


In Three Volumes. Price per Vol., $10. 
Sold either by Volume or in Sets. 
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FRED. BREDEL, 6.6, 


PROP’R OF KLOENNE AND BREDEL PATENTS. 


Recuperative Furnaces, Purifying Machines, 





* Gas Apparatus. x 





No. 118 Farwell Avenue, Milwaukee, Wis. 








Special Trays for Iron Sponge or Oxide of Iron. 
CHURCH’S TRAYS a Specialty. 


Reversible, Strongest, Most Durable. Most Easily Repaired. 








306-310 Eleventh Avenue, New York. 
We also make the Cheapest and Strongest 
REVERSIBLE BOLTED TRAYS IN THE MAREET 
Send for Circulars. 





ee NCS) 


rusractue PRESSURE GAUGE SASHOLDER TANKS AND 
For Continuous Recorss ot |GAQ WORKS MASONRY COMPLETE 


Street Gas Pressure. Plans prepared and Estimates furnished at short notice. 
A lp RRR J. P. WHITTIER, 


Accurate in Operation, | 70 Bush St., Near Division Ave., Brooklyn, N. Y. 
Low in Price, 
Fully Guaranteed. 


Send for Circulars. The Cas Engineer’s 
THe BRISTOL €0.| Laboratory Handbook. 


eS em By JOHN HORNBY, F.L.C. 
Received Medal at World’s Price, $2.50. 
Columbian Exposition. | a. m. cALLENDER & CO., 22 Pine Street N. Y. City 


























FLEMMING’S 
GeneratorGas Furnace 





Materials furnished and Benches erected by 


J. H. GAUTIER & CO., - Jersey City, N. J. 


Address as above, or D. D. FLEMMING, Jersey City, N.J. 








AMERICAN 
GAS LIGHT JOURNAL. 
$3.00 per Annum. 


A. M. CALLENDER & C). 
32 Pine Street, N. Y 










Bartlett Street Lamp Mfg. Co. 


MANUFACTURERS OF 





Globe Lamps, 
Streets, aaa Public 
Stations, etc. 


LAMP POSTS 


A Specialty. 


The Miner Street Lamps.| c.nce ana wateercom, 
Jacob G. Miner, 40 & 42 COLLEGE PLACE, - - N.Y. CITY 


Gas Companies and others intending to erect Lamp 
No. 823 Eagle Ave., New York, N. Y. and Posts will do well to communicate with us. 























Parson’s Steam Blower, 


fOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER 


FOR UTILIZING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER, 


FOR CLEANING BOER TUBES, 


These devices are all first-class. They will be sent to anv responsible party for trial. No sale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 





H. E. PARSON. Supt., 621 Broadway, N. Y. 
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DAVIS & FARNUM MFG. CO. 


WATT, TEAM, MASS. 
PRINCIPAL OFFICE AND WORKS, WALTHAM, MASS. BOSTON OFFICE, Room 18, Vulcan Building, 8 Oliver Street. 














Single, Double and Triple- 
Lift 


Gasholders 


of any Capacity. 


Tubular, Pipe and Sinuous 
Friction 


Condensers 


of all Sizes. 












Steel Tanks 
for Gasholders. 


PURIFYING BOXES, CENTER SEAL 
OR VALVE CONNECTIONS. 


Iron Roof Frames 
and Floors. 








BENCH WORK, REVERSIBLE LIME 
TRAYS. 








SELF-SEALING AND PRESSED STEEL MOUTHPIECE LIDS. 
Coke Barrows, Coal Wagons, and all Apparatus Requisite fora Complete Gas Plant. 


—— ALSO —— 


GAS AND WATER PIPE, FLANGED PIPE, 
Sugar House Work, and Special Castings of all Description. 


INCREASE YOUR PURIFYING CAPACITY — 


BY THE USE OF THE 


“Crighton” Four-Box Center Seal Cap. 











Having recently perfected and patented a Five-way Center Seal Cap, we are now in position to offer and 
recommend it to Gas Companies for increasing their purifying capacity at a moderate cost. 
With this Cap you can have all your Purifying Boxes in constant use, and where four boxes are in 
operation at one time, the capacity is increased one-third. a 
Your present Center Seal can be used, and will only require a new Cap. Under ordinary-circum- 
stances the change can be made in one day, and will not necessitate the disturbing of your connections. 
Now is the time to make the change, as the work can be done to good advantage during the 
season of your lightest output. 
For information and prices address 


KERR MURRAY MFG. CO.. 


Manufacturers of Gas Works Apparatus and Holders, 
FORT WAYNE, IND. 
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BARTLETT, HAYWARD &CO. 


BALTIMORE, MD. 























Triple, Double & Single-Lift PURIFIERS. 
GASHOLDERS. 

Ge eee CONDENSERS. 
[ron Holder Tanks. 

———_— Scrubbers, 


ROOF FRAMES. 








Bench Castings. 








OIL STORAGE TANKS. 








Boilers. 

















| Three Four-Lift Gasholders, each of 4,289,500 Cubic Feet Capacity, Erected in Chicago. 


The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 





MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 


Goal Tar Genealogical Tree 











MR. T VINER CLAREHE, of London, Ene, 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 


In the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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weenie I DD; WOOD: &-CO. "anu, 


400 Chestnut Street, PHILADELPHIA, PA. 


MANUFACTURERS OF 
BUILDERS OF 


CAST IRON PIPE! GAS HOLDERS 


Single, Double and Tripie Lifts, with or without Wrought Iron or Steel Tanks. 
























SOLE MAKERS OF 


THE MITCHELL SCRUBBER _§| PEASE’S PATENT WIRE ROPE GUIDING FOR GAS HOLDERS 




















(PATENTED) CUTLE ag 
ING PREVENTER 
PURIFIERS, CONDENSERS, SCRUBBERS. On ee cokes 
THE HOPPER AUTOMATIC GAS GOVERNOR. THE TAYLOR REVOLVING BOTTOM GAS PRODUCER, 
SENCH WORK. PLATE GIRDERS. } Heavy LOAM CASTINGS, DUNHAM SPECIALS, HY RAULIC WORK 
IRON FLOORS AND ROOFS. LAMP POSTS, VALVES, ETC. 








ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Maehinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0rricts= Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President, 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


BROOKLYN, N. Y. 


TAKE EAST TENTH OR TWENTY-THIRD STREET FERRIES FROM + TO GREENPOINT. 








sw 








BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


Wrought Iron Gas Holder Tanks. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “DD” Retorts. 


“THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 
Frice $1. 


A. M. CALLENDER & CO.. No 32 Pine Street, New York. 
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GAS WORKS APPARATUS AND CONSTRUCTION. GAS WORKS APPARATUS AND CONSTRUCTION. 





H. RANSHAW, Prest. & Mangr. T. H. Brrenu, Asst. Mangr 
WILLIAM STACEY, Vice-Prest. R. J. Tarvin, Sec. & Treas. 


THE STACEY MANUFACTURING CO. 


Established 1851. 
Single, Double and Triple-Lift 


GASHOLDERS, 


Of any Capacity, with or without Wrought Iron or Steel 
Tanks. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 


r Cincinnati, Ohio. 


Gacuas Save Page's Sons, 


Sole Agents for 


The ‘Standard’? Washer-Serubber, 


The Walker Tar and Carbonic Acid Extractor, The Walker Sulphate and Ammonia Still, 
The Walker Self-Sealing Pressed Steel Mouthpiece Lids. 


The Berlin Center Valve. And Costractors for Ammoniacal Liquor. 
No. 69 Wall Street, New Work City. 


GEORGE R. ROWLAND, H. C. SLANEY, JOSEPH P. GILL, 


Formerly with the Continental iron Works. zs GAS ENGINEER 
Draughtsman and Constructing Engineer. | AS FAIA SATLCST st caoom oh), W.7. City. 


Pirustan at bom weber dierenten of a bd work. Special 606 Sixth Steet, Deschaya, 5. =. Plans, Estimates and Specifications furnished 


ee ee ee ee Plans, Specifications and Estimates furnished for New| for new works, Coal or Water Gas, and 
Office, No. 245 Broadway, N. Y. City. Works, Alteration or Extension of Old Plants. for alterations and extensious. 


WM. HENRY WHITE, 


No. 32 Pime Street, - - - New ieicaiiaae City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTION AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 
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1842 « feily & Fowler, « 1895 
LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 














Single or Telescopic. With or Without Iron or Steel Tanks. 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J AMES p FLOYD Successors to HERRING & FLOYD, 
. FLU & SONS, Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City. 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Castings, Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
Retort Lids, Hydraulic Hoist Purifier CarriageyCrosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


WOOD'S GAS SCRUBBING AND ENRICHING APPARATUS. 


. kn use at Syracuse, auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.I.; Northern Liberties Gas Co., Phila. 


_Sole Manufacturers of the OGDEN QUICK-MOVING VALVE. 


Premium Awarded, Worid’s Columbian Exposition. 
SELLER’S CEMENT. Plans, Specifications and Estimates furnished for the Construction of New or the Alteration of Old Works. 


ILLUMINATING GAS! FUEL GAS! JOS. R. THOMAS 


The Loomis Process. «. 2:2: sirect, x-x. city 


Now in successful es at Deatoas Coon? on Woeke tice re ade Falls, Mass., and CONSULTING AND CONSTRUCTING 


as eoiaeer and Contractor, 


Plans and Estimates Furnished. 
BURDETT LOOMIS, - =- Hartford, Conn. deceit —~~-——"-almnimeama 


The Gas Engineer's Laboratory Handbook. Contracts taken for all Appliances 


required at a Cas Works, 























By JOHN HORNBY, F.1.C. Price, $2.50. 
A. M. CALLENDER & CO., - - No. 32 Pine Street, New York City. | Hither for New Works or Extensions to Old Plants. 


zac | Cox’s Gas Flow Computer. 


COX's 


















1. It gives at a glance the discharge of gas from pipes 1 to 48 inches in diameter and 10 to 10,000 
yds. long, for any pressure from 0.1 to 4.0 inches of water, and any specific gravity from 0.40 to 1.00. 

2. When the required discharge and the length of pipe are given, the diameter corresponding to 
any pressure is at once seen. 

8. When the reqtired discharge and the length of pipe are given, the pressure corresponding to 
any diameter is at once found.- 

4. Any suitable combination of the different factors of any problem, under all possible condi- 
tions, may be immediately found. 


It Prevents Errors and Saves Hours of Tiresome Calculations. 
Price, $10.00, per Registered Mail. 


Where it can be seen and proved : 


A. M. CALLENDER & CO., 32 Pine St., N.Y., or WM. COX, C.E., Stapleton, N. Y. 






“ CaAS-Fiow 
* COMPUTER. “34% 
e 


© : 
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GAS AND WATER PIPES. 


GAS METERS. 





THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


Gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pips 
and Specials, Architectural Castings, Building Columns, 
Joists, Cellar Grates, Sash Weights, etc. 


GENERAL FOUNDERS AND MACHINISTS 
Columbus, COhio. 








JOHN EF"OxX, 


160 Broadway, N. Y. 





CAST TRON GAS¢WATER PIPE 


SPECIAL CASTINGS, FLANGE PIPE, 
FIRE HYDRANTS, STOP VALVES, 
LAMP POSTS, Etce., Etc. 


General Foundry and Machine Work. 


WARREN FOUNDRY 





Established 1856. 


AND MACHINE CO., 


Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


V CAST IRON WATER AND GAS PIPE, 


FROM THREE TO FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, etc., eto 





M. J. DRUMMOND, 


SPECIAL CASTINGS AND LAMP POSTS. 





Offce, Corbin Building, 192 Broadway, ¥. Y. 


GEORGE ORMROD. Mangr. & Treas., Emaus, 
JOHN DONALDSON, Prest , Dots Bide, Phila., Pa 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 





FOR WATER AND GAS. 


Also, FLANGE PIPE, LAMP POSTS, Etc. 








1894 DIRECTORY 1894 


Or ADABEIOAN as COMPANIES 


Price, 


A. M. CALLENDER 


& CO. - - 


$5.00. 


No. 32 Pine Street, New York. 








N. Y. AGENCY, | 


Bartlett Lamp Mt Co, 


40 College Place, 
New York City. 


Telephone, 1125 Courtiandt. 


: = : 

* : as 

: - 8 
PEEP EPLEEbeEPeLerte,, 


SSS == 


——— 








Special 





ee BEEP EPS 


Factory 
and Office 


Erie, Pa. 


ESTIMATES FURNISHED 
ON APPLICATION. 








‘METRIC METAL GO., 


MANUFACTURERS OF 


fry (as Meters 


FOR ALL KINDS OF SERVICE. 





Attention Paid to 


REPAIRING METERS OF ALL MAKES. 





Agts.. MCELWAINE-RICHARDS.CO,, 62.& 64 W. Maryland St., Indianapolis, Ind 












































American Gas Light Aournal. Jan. 14, 1895. 


NATHANTEL Turtrs, 


153 Franklin St., Boston, Mass. 
co. W. HINMAN, - - Manager. | 








MANUFACTURER OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges. 





mWith the best facilities for. METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


and mt ides pomptly. Apparatus for the Chemical Testing of Gas and epee Liquor. 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 122 & 124 Michigan St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 22! Fron; St. 
BOSTON, 92 Water Street, Rooms 21 and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Etc., Etc. 














“Success” and “Perfect” Gas Stoves. 


Batabliahed 18409. 


HARRIS BROS. & CO., 


Twelfth and Brown Streets, Phila., Pa. 
Agency, 67 & 69 S. Canal Street, Chicago. 


Manufacturers of Wet and pry (as Meters, 


STATION METERS, METER PROVERS, 
ASPHERIMENTAL METERS, SHOW OR GLAZED METERBS, 
Pressure and Vacuum Registers, Gauges, Photometers, Drip and Bell Pumps, Etc., Etc. 


PROMPT ATTENTION GIVEN TO ALL ORDERS. METERS THOROUGHLY REPAIRED. ESTIMATES FURNISHED FOR 
STATION METERS OF ALL SIZES. CORRESPONDENCE SOLICITED. 




















THE GOODWIN METER CO. 


1612-1018 Filbert Street, Philadelphia, Pa. 





GEORGE B. EDWARDS, Agent, 
113 Chambers Street, N. Y. City. 
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GAS METERS. GAS METERS. GAS METERS. 





WM. N. MILSTED, Prest. and Genl. Supt. WM. H. HOPPER, Vice-Prest. PAUL 8S. MERRIFTELD, Sec. and Treas. 


THE AMERICAN METER CO. 


Established 1834. Incorporated 1863. 


WET AND DRY GAS METERS. PRESSURE REGISTERS. METER PROVERS. 
STATION METERS. PRESSURE & VACUUM REGISTERS. PORTABLE TEST METERS. 
EXHAUSTER GOVERNORS. PRESSURE & VACUUM GAUGES. EXPERIMENTAL METERS. 
DRY CENTER VALVES. CRESSON GAS REGULATORS. AMMONIA TEST METERS. 
GOVERNORS FOR GAS WORKS. MARSLAND WATER METERS. BAR & JET PHOTOMETERS. 


Manufactories: GAS STOVES. nina ee . 
SUG@’S “STANDARD” ARGAND BURNERS, : nion Street, Chicazo. 
vi a a bal SUGG’S ILLUMINATING POWER METER, 810 North Second Street, St. Lou‘s. 
Arc 22 s., Phila. 


Wet Meters, with Lizar’s “Invariable Mcasuzring” Drum. 222 Sutter Street, San Francisco, 


(Established 1848.) 


(VFJas Meter Manufacturers 
1339 to 1349 Cherry Street, Philadelphia, Pa. 


Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Center Seals, Pressure Registers, Governors, Indicators, Photometers, 
AND ALL OTHER KINDS OF APPARATUS FOR USE IN GAS WORKS. 


FOULIS’ PATENT STATION AND DISTRICT GOVERNORS. 
REPAIRING DEPARTMENT.—We employ a special force of skilled workmen repairing meters of ALL MAKERS. 


D. McDONALD & CO., 


Established 1854. 














ao 








154 West 27th Street, 51, 53 & 55 Lancaster St., 34 & 36 W. Monroe St.. 
NEW YORK CITY. ALBANY, N. Y. CHICACO, ILL. 





MANUFACTURERS OF 


?Wet and Dry Gas Meters 


STATION METERS, EXPERIMENTAL METERS, METER PROVERS, PRESSURE & VACUUM REGISTERS & PRESSURE GAUGES. 


Meters of all makers Thoroughly Repaired. 











W. H. PEARSON, J. T. WESTCOTT, L. L. MERRIFIELD, 
President. Gen’! Mang’r & Treas. Chief Engineer. 


The Economical Gas Apparatus Construction Co., Ld. | 


269 Front Street, East, - - Toronto, Canada. 





ENGINEERS AND BUILDERS 


OF THE 


Improved lowe Water Gas Apparatus 


Designed to give the Greatest Efficiency when using any kind of Oil, 
Anthracite Coal, Gas House or Oven Coke. 


New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled. @. Ss 


Catalogues, Plans and Estimates Furnished upon Application. LOWE WATER GAS‘APPARATUS, MERRIFIELD-WESTCOTT-PEARSON SETTING. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, !8 Vesey St. Boston, !9 Pearl St., Chicago, 245 Lake St., 


Occupies this space every alternate week. 


JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


S2 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. S. GRIBBEL, Manager. | FREDERICK WAUGH, Manager. 











MANUFACTURERS OF 


B\ STATION METERS, 
iy CONSUMERS’ METERS, 


Provers, Registers, Ganges, Experimental Apparatus, Etc. 


Prompt Attention Given to All Repairing. ——— 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the 


Positive Prepayment Meter. 


This Meter is an un- 






























. SIMPLE . 





qualified success in 


ik Perel 













Great Britain. 


DURABLE 








Its simplicity of con- 















. ACCURATE .. 


struction, and the 








positive character of 














RELIABLE 





WT: 





the service performed 








by it, have given it 





All Parts 


Interchangeable 











pre-eminence. 











Needs only the care given an ordinary Meter. Saves MONEY, TIME and 
“CONSUMERS, * Dispenses with “DEPOSITS” and increases OUTPUT. 






